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Abstract: We present analytic evaluations of some integrals needed to give explicitly the in- 
tegrated real-virtual integrated counterterms, based on a recently proposed subtraction scheme 
for next-to-next-to-leading order (NNLO) jet cross sections. After an algebraic reduction of the 
integrals, integration- by-parts identities are used for the reduction to master integrals and for the 
computation of the master integrals themselves by means of differential equations. The results are 
written in terms of one- and two-dimensional harmonic polylogarithms, once an extension of the 
standard basis is made. We expect that the techniques described here will be useful in computing 
other integrals emerging in calculations in perturbative quantum field theories. 
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1. Introduction 

LHC physics demands calculating physical observables beyond leading order (LO) accuracy, by 
including the virtual and real corrections that appear at higher orders. However, the evaluation of 
phase space integrals beyond LO is not straightforward because it involves infrared singularities 
that have to be consistently treated before any numerical computation may be performed. At 
next-to-leading order (NLO), infrared divergences can be handled using a subtraction scheme 
exploiting the fact that the structure of the kinematical singularities of QCD matrix elements 
is universal and independent of the hard process. This allows us to build process-independent 
counterterms which regularize the one-loop (or virtual) corrections and real phase space integrals 
simultaneously [1]. 



In recent years a lot of effort has been devoted to the extension of the subtraction method to 
the computation of the radiative corrections at the next-to-next-to- leading order (NNLO) [2-11]. 
In particular, in Ref. [12,13], a subtraction scheme was defined for computing NNLO corrections to 
QCD jet cross sections to processes without coloured partons in the initial state and an arbitrary 
number of massless particles (coloured or colourless) in the final state. This scheme however is of 
practical utility only after the universal counterterms for the regularization of the real emissions 
are integrated over the phase space of the unresolved particles. The integrated counterterms 
can be computed once and for all and their knowledge is necessary to regularize the infrared 
divergences appearing in virtual corrections. That is indeed the task of this work: we analytically 
evaluate some of the integrals needed for giving explicitly the counterterms appearing in the 
scheme [12,13]. The method is an adaptation of a technique developed in the last two decades 
to compute multi-loop Feynman diagrams [14-19]. To our knowledge this is the first time that 
these techniques are applied to integrals of the type 

F{z) = / dxdyx^i^(l-x)'=2^/8^(l-2/)^'4^(l-xyz)'=^^/(2;,y,z), (1.1) 

Jo Jo 



where 



1111 1 



with rii being non- negative integers and < ao !^ 1- 

An alternative method for computing the e-expansion of the integrals is iterated sector de- 
composition. This approach allows one to express the expansion coefficients of all functions we 
consider as finite, multidimensional integrals. Integrating these representations numerically, we 
obtain the expansion coefficients for any fixed value of the arguments. Every integral in this 
paper was computed numerically as well, with this alternative method for selected values of the 
parameters. We found that in all cases the analytical and numerical results agreed up to the 
uncertainty associated with the numerical integration. 

The outline of the paper is the following. In Sect. pi we outline the steps of our method. In 
Sect.y we define the integrals of the subtraction terms that we will consider in the paper. Our 
analytic results will be presented in terms of one- and two-dimensional harmonic polylogarithms. 
We summarize those properties of these functions that are important for our computations in 
Sects. ^ and ^, respectively. In Sects. |6| and ^ we calculate analytically the integrals needed for 
integrating the soft-type counterterms as a series expansion in the dimensional regularization 
parameter e. In Sect.|8| we calculate some of the integrlas needed for integrating the collinear 
counterterms. In Sects. |9| and ^ we calculate two sets of convoluted integrated counterterms, 
which can be obtained from a successive integration of the results obtained in Sect.|8|. Sect. 11 



briefly discusses the numerical calculation of the integrated subtraction terms and the merits of 



both the analytical and the numerical approaches. Finally in Sect. 12 we present the conclusions of 
this work and we discuss possible developments concerning more complicated classes of integrals. 
Appendix ^ contains the spin-averaged splitting function at tree level and at one-loop, which are 
needed for the evaluation of the counterterms. There are further appendices containing the (often 
rather lengthy) expressions of the integrated counterterms. 



2. The method 

Our method of computing the integrals involves the following steps: 

Algebraic reduction of the integrand by means of partial fractioning. For each class of 
integrals, we perform a partial fractioning of the integrand in order to obtain a set of independent 
integrals. For example, for the integrand in Eq. ( |1.2D with rii = n2 = n^ = n^ = n^ = 1 one can 
perform partial fractioning with respect to the integration variable x first, so that 

1 111 y2 2 ^ 

+ -. -. -r -. • (2-1) 



X (1 — x) (1 — xyz) X 1 — yz 1 — X 1 — yz 1 — xyz 

Note the appearance of the new denominator 1 — yz, not originally present in the integrand and 
coming from x partial fractioning^. One then performs partial fractioning with respect to y, by 
considering the denominator 1 — xyz as a constant: that is because the latter was already involved 
in the x partial fractioning and, to avoid an infinite loop, it cannot be subjected to any further 
transformation. For example: 



z^ 



+ -7Z T + 



yi'^-y)i'^-yz)i'^- xyz) l- z {l-yz){l-xyz) y{l-xyz) 

11 . ^ 

+ -, TT ^- (2.2 

1 - z (1 - y) (1 - xyz) ^ ' 

After this final partial fractioning over y, the original integrand /, depending on five denominators, 
is transformed into a combination of terms having at most two denominators, out of which at 
most one depends on x.^ 

Reduction to master integrals by means of integration-by-parts identities. We then 
write integration-by-parts identities (ibps) for the chosen set of independent amplitudes. If the 



upper limits in the x or y integrals in Eq. (IJ^) differ from one, ao < 1, surface terms have to 



be taken into account. That is to be contrasted with the case of loop calculations, in which 
surface terms always vanish. By solving the ibps with the standard Laporta algorithm, complete 
reduction to master integrals is accomplished. 

Analytic evaluation of the Master Integrals. After having identified for each class of inte- 
grals a set of master integrals, we write the corresponding system of differential equations. The 
e-expansion of the master integrals is obtained by solving such systems expanded in powers of 
e. A natural basis consists of one- and two-dimensional harmonic poly logarithms [20,21]; for 
representing some master integrals, an extension of the standard basis functions has proved to be 
necessary. 

3. Integrals needed for the integrated subtraction terms 

The subtraction method developed in Refs. [12, 13] relies on the universal soft and collinear 
factorization properties of QCD squared matrix elements. Although the necessary factorization 



^By increasing the number of variables, the number of additional denominators grows very fast. 

^Performing first the partial fractioning in y and then in x results in a different basis of independent amplitudes. 



formulae for NNLO computations have been known for almost a decade, the explicit definition 
of a subtraction scheme has been hampered for several reasons. Firstly, the various factorization 
formulae overlap in a rather complicated way beyond NLO accuracy and these overlaps have to be 
disentangled in order to avoid multiple subtractions. At NNLO accuracy this was first achieved 
in Ref. [11]. A general and simple solution to this problem was subsequently given in Ref. [22], 
where a method was described to obtain pure-soft factorization at any order in perturbation 
theory leading to soft-singular factors without collinear singularities. 

Secondly, the factorization formulae are valid only in the strict soft and collinear limits and 
have to be extended to the whole phase space. A method that works at any order in perturbation 
theory requires a mapping of the original n momenta {p}„ = {pi, . . . ,Pn} to m momenta {p}m — 
{pi, . . . ,Pm} (iTT- is the number of hard partons and n — m is the number of unresolved ones) that 
preserves momentum conservation. Such a mapping leads to an exact factorization of the original 
n-particle phase space of total momentum Q, 

in the form 

d0n(M„; Q) = d(j)m{{p}„i; Q) [dpn-rn;m{{p]n-m'^ Q)] ■ (3-2) 

In the context of computing QCD corrections, this sort of exact phase-space factorization was 
first introduced in Ref. [1], where only three of the original momenta {p} - that of the emitter 
p^, the spectator p^ and the emitted particle p^ ~ were mapped to two momenta, p^- and p^, 
the rest of the phase space was left unchanged. This sort of mapping requires that both i and k 
be hard partons, which is always satisfied in a computation at NLO accuracy because only one 
parton is unresolved. However, in a computation beyond NLO the spectator momentum may also 
become unresolved unless this is explicitly avoided by using colour-ordered subamplitudes [7,8]. 
In order to take into account the colour degrees of freedom explicitly, as well as define a phase 
space mapping valid at any order in perturbation theory, in Ref. [23], two types of 'democratic' 
phase-space mappings were introduced. In this paper we are concerned with the integrals of the 
singly-unresolved counterterms, therefore, in the rest of the paper we deal with the case when 
m = 1. Symbolically, the mapping 

{P}n -^ {P}n I = {Pl, • • • ,Pir, • • • ,Pn} , (3.3) 

used for collinear subtractions, denotes a mapping where the momenta pf and pr are replaced by 
a single momentum p^ and all other momenta are rescaled, while for soft-type subtractions, 

Mn^{p}l''li = {pi,...,P„} (3.4) 

denotes a mapping such that the momentum pr, that may become soft, is missing from the set, 
and all other momenta are rescaled and transformed by a proper Lorentz transformation. These 
mappings are defined such that the recoil due to the emission of the unresolved partons is taken 
by all hard partons. In both cases the factorized phase-space measure can be written in the form 
of a convolution. 








Figure 1: Graphical representation of the colhnear momentum mapping and the imphed phase space 
factorization. 



3.1 Definition of the coUinear integrals 

In the case of collinear mapping the factorized phase-space measure can be written as 



S^r) 



[dp\.r!_i{Pr,Pir;Q)] 



da(l 



a 



|2{n-2)(l-e)-l ir ( 



27r 



■dMPi^Pr;Piir)), 



(3.5) 



where s^^ = 2pir-Q and P^^^a = (1 — Oi)pf^ + aQ'^. The colUnear momentum mapping and the 
imphed factorization of the phase-space measure are represented graphicahy in Fig. |l|. The picture 
on the left shows the n-particle phase space dcpniip}', Q), where in the circle we have indicated the 
number of momenta. The picture on the right corresponds to Eq. ( |3.2D (with m = 1) and Eq. (|3.5| ): 
the two circles represent the (n — l)-particle phase space d(/)n-i({p} ;Q) and the two-particle 
phase space d(l)2{Pi,Pr',P{ir)) respectively, while the symbol CS stands for the convolution over a, 
as precisely defined in Eq. ( |3.5| ). 

Writing the factorized phase space in the form of Eq. (|3.5|) has some advantages: 



It makes the symmetry property of the factorized phase space under the permutation of the 
factorized momenta manifest. For instance, for any function /, 



/> 



,(«»■) 



[dp\'iiPr,Pir;Q)]f{Pi,Pr) = / [<ip\'iiPr,Pir;Q)]f{Pr,Pi) 



Air) 



(3.6) 



which can be used to reduce the number of independent integrals. 

It exhibits the n-dependence of the factorized phase space explicitly. This allows for in- 
cluding n-dependent factors of (1 — a)^'^o~^("'~^)*^^~^)0(ao — a) (with doj^^n — ^-^ ™ ^^^ 
subtraction terms such that the integrated counterterms will be n-independent (for details 
see Ref. [24]). 

Eq. ( |3.5| ) generalizes very straightforwardly for more complicated factorizations. (The for- 
mula for the general case when phase-spaces of N groups of ri, r2, ..., r^r partons are fac- 
torized simultaneously can be given explicitly.) 



To write the factorized two-particle phase-space measure we introduce the variable v, 

. J-) 



Zf 






(3.7) 



In Eq. ( |3.7D Zr is the momentum fraction of parton r in the Aharelh-Parisi sphtting function 
that describes the /(j^) -^ fi + fr cohinear sphttings (/ denotes the flavour of the partons). This 
momentum fraction takes values between 

zi-) = '^ (3.8) 

*" 2a + X — ax 

and Zr = I — Zr {x = s^q/Q"^). Using the variables Sir = 2pi-pr, and v the two-particle 
phase-space measure reads 

d(f)2{Pi,Pr;P(ir)) = -^Sedsirdv6{sir - Q'^a[a + (1 -a)x)) 

X [v {I - v)]-' e{l - v)e{v) , (3.9) 

where 

The integration of the collinear subtractions over the unresolved phase space involves the integrals 

[24] 

(3.11) 

where ao G (0, 1] while Pfl and P^l denote the average of the tree-level and one-loop splitting 
kernels over the spin states of the parent parton (Altarelli-Parisi splitting functions), respectively. 
These spin-averaged splitting kernels depend, in general, on Zi and Zr, with the constraint 

Zi + Zr = l, (3.12) 

and are listed in Appendix 1^ Inspecting the actual form of the Altarelli-Parisi splitting functions 
and using the symmetry property of the factorized phase space under the interchange i <-> r, we 



find that (|3.11 ) can be expressed as a linear combination of the integrals 



^{Q^)(^+-y / da,,(l-a,,)2'^»-i^ /d<^2(p.,Pr;P(i.))^+;^#^(^.), (3.13) 

for k = —1, 0, 1,2, «; = 0, 1 and the values of 6 and functions g) as given in Table [l|. 
Using Eqs. (|3.7| )- (|3.9D and Zr expressed with v, 

a + {1 — a)xv 



2a -|- (1 — a)x 
we can see that the integrals in Eq. ( |3.13| ) take the form 



(3.14) 



T(x; e, ao, do; k, k, 6, g^^>) =x da a-i-(i+'^)^ (1 - af'^'^'^ [a + (1 - a)x]-^-^^+'''^' 

Jo 

>'r-Hi-.)i-(i±^i^)"%r'(i±^i^) . (3.15) 

We compute the integrals corresponding to the first two rows of Table ffl in Sect.lSl. 





Figure 2: Graphical representation of the soft momentum mapping and the imphed phase space factor- 
ization. 



3.2 Definition of the soft-type inte- 
grals 

In the case of soft mapping the factorized 
phase-space measure can be written as 

Wtl-l{Pr;Q)] = 

"' dy(l - y)(«-2)(i-)-i|!d</.2(p., K- Q) 



5 


Function 


9f'(^) 





9A 


1 


Tl 


.?' 


(1-Z)±^ 





9?' 


(l-z)±^2i^i(±e,±e,l±e,2) 


±1 


9?' 


2Fi(±e,±e,l±e,l-z) 



(3.16) Table 1: The values of 5 and g^j^\zr) at which Eq. ( |3.13D 
needs to be evaluated, 
where the timelike momentum K is mas- 
sive with K"^ = (1 — y)Q'^. We show the 
soft momentum mapping and the implied 
phase space factorization in Fig.|2|. The 

picture on the left shows again the n-particle phase space d(f)n{{p}]Q)-, while the picture on 
the right corresponds to Eq. ( p.2| ) (with m = 1) and Eq. ( 3.16| ): the two circles represent the 
two-particle phase space d(f>2{Pr,K; Q) and the (n — l)-particle phase space ([(pn-iiivr , Q) re- 
spectively. The symbol ® stands for the convolution over y as defined in Eq. ( 3.16| ). 

The soft and soft-collinear subtraction terms involve the integral of the eikonal factor and its 
collinear limit over the factorized phase space of Eq. (|3.16| ) [24], namely the integrals 






yo r)2 







.(g2)(i+-)e 



27r 

-|2 



Sir^kr 



1 Zi 



Sir ^r 



1+K.e 



1+Ke 



0,1, 



(3.17) 
K = 0, 1. (3.18) 



Here again, we included harmless factors of (1 — y)'^o~(^~'^j(^~'^> Qi^y^ — y) (with (iQ|e=o > 2) in the 
subtraction terms to make their integrals independent of n. The computation of these integrals 
is fairly straightforward using energy and angle variables. 

In order to write the factorized phase-space measure, we choose a frame in which 



g^ = ^(i,, 



Pi 



^i(i,...,i). 



Pk 



Sfc(l,---,sinx,cosx) 



(3.19) 



and 

p^ = Er{l, ..'angles'..,sin'!?sin99, siin?cos 99, COS1?) . (3.20) 

In Eq. ( 3.19 ) the dots stand for vanishing components, while the notation 'angles' in Eq. ( |3.2Cl| ) 
denotes the dependence oi pr on the d — 3 angular variables that can be trivially integrated. Then 
in terms of the scaled energy-like variable 

2pr-Q 2Er 



and the angular variables ■(? and 99 the two-particle phase space reads 



(3.21) 



h{Pr,K-Q) 



(g2)-.^r2(i_,) 



-S, 



dsr-e^ S{y — Sr) 



167r2 ^'r(l-2e) 
X d(cos'!9) d{cosip){sm{))~'^''{sm(fy^~'^'' , 



(3.22) 



where y G (0, 1] and the cosines of both angles run from —1 to +1. 

To write the integrands in these variables, we observe that the precise definitions of pi and 
Pk as given in Ref. [12] imply 



Sik — (t ^rjS'ju 1 



Skr 



"kr ' 



and 



SiQ = (1 - er)s-^Q + s^^ . 
From Eqs. ( |3l9| ), (lOoD , (Q) and ( pl ) we find 

Sik /. N S--1. '^-'ifc.O (i — Er) 1 



^ir^kr 

and 



(l_,^)^I^_4%Q(l-e 



Q' 



e^ (1 — cos'/?)(l — cos X cost? — sin x sin 1? cos 99) 



1 Zi 



1 C^ - ^r)sio + Sl 



O'jr' iC/iY' ^Afr- 



1 1 



1 + 



2(l-£r-) 
£^(1 — cos??) 



(3.23) 
(3.24) 

, (3.25) 
(3.26) 



Using Eqs. (|3.22| ), (|3.25| ) and ( 3.26 ) we see that the integral of the soft subtraction term in 
Eq. ( 3.17| ) may be written as 

^(%o;^>yo,d'o;^) = -(4%.o)'^'^ %!w! " l ^^^+---^+'--)(cosx) 



iKQ> 27rr(l-2e)' 
'■j/o 
X / dyy' 




(3.27) 



-1-2(1+K)e 



(1 - vr' 



where Q.^'^'^'{cosx) denotes the angular integral 



n^''^\cosx) = / d(cosT?) (sim?)-2^ / d(cosv9) (sinv^)-^-^^ 
X (1 — cosT?)~'(l — cos X cost? — sinxsini?cos(/?)~ 
Furthermore, from Eq. ( 3.19| ) it is easy to see that 



(3.28) 



cos X = 1 — 2 1^ 



2QH-, 



ik 



ik,Q 



^iQ^kQ 



(3.29) 



We compute the soft integrals J'{X,e;yo,d'Q; k) in Sect.^. 

The soft-colhnear subtraction term in Eq. (|3.18| ) leads to the integral 

rya /■! 

IC{e,yo,d'Q;K)=2j dyy-^^+^^'il - yf--^ J d(cos^) (sin^)-^^ 



1+ ^(1-^) 



i+- r2(i-e) r.,_^.,,_^.,_i^2. 



(3.30) 



2vrr(l-2e)y_,^(^°'^^^'^"^)^ 



y(l — COS1?) 
which we compute in Sect.|^. 

3.3 Iterated integrals 

In an NNLO computation, iterations of the above integrals also appear. In this paper we compute 
also two of those. The first one is the integration of a soft integral with a collinear one in its 
argument, 

^*^(%q; ^. «o, do, yo, d'o;k) = -AY.-^^ 2lm~-t) ^^'''^ ^'°' ^^ 

^ ' (3.31) 



X 
'0 



ryo , 

/ dy y-^~^'{l - yfo l{y- e, oq, do; 0, k, 0, 1) 
Jo 



which we need for k = —1,0, 1,2. Details of the computation are given in Sect.^. The second 
case is when the collinear integral appears in the argument of a soft-collinear one, 



/OT(e, «o, do, yo, ^o; fc) = 2 J^|^^ _ ^^ j d(cosi9) (sini?)-^^ 

/I f-yo 

d(cosc/^)(sinc/.)-i-2^ / dyy-^-'^'{l-yf^^~^ (3-32) 

2-y(l + cost?)_, 

X X(y; e, ao, do; 0, k, 0, 1) , 

1 — cos v 

needed again for k = —1, 0, 1, 2. Details of the computation are given in Sect.[To|. 

4. One-dimensional harmonic polylogarithms 

As anticipated in the introduction, it is convenient to represent the integrals depending on a single 
variable x in terms of a general class of special functions called harmonic polylogarithms (HPL's) 
introduced in Ref. [20]. The HPL's of weight one, i.e. depending on one index w = —1, 0, 1, are 
defined as: 

H{-l;x) = log(l + x); H{0;x) = log(2;) ; H{l;x) = - log(l - x) . (4.1) 

These functions are then just logarithms of linear functions of x. The HPL's of higher weight are 
defined recursively by the relation 

H{a,w;x) = / f{a;x')H{w;x')dx' for a / and w / 0^ , (4.2) 

Jo 



10 



i.e. in the case in which not all the indices are zero. The left-most index takes the values 
a = —1,0,1 and w is an n— dimensional vector with components Wi = —1,0,1. We call n the 
weight of the HPL 's , so the above relation allows one to increase the weight it; = n — > n + 1. The 
basis functions f{a;x) are given by 

f{-l;x)^ j^; /(0;x)^-; /(l;x)^-^. (4.3) 

1 + X X 1 — X 

In the case in which all indices are zero, one defines instead, 

HiOn;x) = ^log^ix). (4.4) 

The HPL 's introduced above fulfill many interesting relations, one of the most important ones 
being that of generating a 'shuffle algebra', 

H{wi;x)H{w2;x) = ^ H{w;x), (4.5) 

where wi tt) W2 denotes the merging of the two weight vectors wi and i(;2, i.e. all possible concate- 
nations of wi and W2 in which relative orderings of wi and 'W2 are preserved. 

The basis of HPL 's can be extended by adding some new basis functions to the set in Eq. ( |4.3| ) ; 
for our computation we have to introduce the function 

/(2;x)^-l-. (4.6) 

The HPL's can be evaluated numerically in a fast and accurate way; there are various packages 
available for this purpose [25-27]. 

5. Two-dimensional harmonic poly logarithms 

To represent integrals depending on two arguments, an extension of the HPL's to functions of 

two variables proves to be convenient [21]. Since a harmonic polylogarithm is basically a repeated 

integration on one variable, a second independent variable is introduced as a parameter entering 

the basis functions: f{i;x) -^ f{i,a;x). We may say that in addition to the discrete index i, 

we have now a continuous index a. In Ref. [21] the following basis functions were originally 

introduced: 

f{ci{a);x) = --, (5.1) 

X - Ci[a) 

where 

ci(a) = 1 — a or C2{a) = —a. (5-2) 

Let us remark that the above extension keeps most of the properties of the one-dimensional 
HPL's. In this work we have to introduce the following new basis functions, which are slightly 
more complicated than the ones above, 

f{ci{a);x) = — - f{c2{a);x) = — - , (5.3) 

X — ci[a) X — C2[a) 
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with 

ci(a) = -, C2(a) = -. (5.4) 

a — I a — I 

The expUcit definition of the two-dimensional harmonic polylogarithms {2dHPL's ) reads: 

H{ci{a),w{a);x) = / f{ci{a);x')H{w{a);x')dx'. (5-5) 

Jo 

In general, the 2dHPL's have complicated analyticity properties, with imaginary parts coming 
from integrating over the zeroes of the basis functions. Our computation does not involve such 
complications because we can always assume < x,a < 1. That implies that Ck{a) < for any 
k: the denominators are never singular and the 2dHPL's are real. The numerical evaluation of 
our 2dHPL 's can be achieved by extending the algorithm described and implemented in Ref . [28] . 

5.1 Special values 

For some special values of the argument, the 2dHPL's reduce to ordinary one-dimensional HPL's. 
It is easy to see that for a = and a = 1 we have 

f{ck{a = 0);x) = f{0;x), lim /(cfe(a);x) = 0. (5.6) 

a— >1 

From this it follows that 

H{...,Ci{a = 0),...;x) = H{...,0,...;x), 

limH{...,Ci{a),...;x) =0. ^ ' ^ 

Similarly, for x = 1, the 2dHPL's reduce to combinations of one-dimensional HPL's in a. This 
reduction can be performed using an extension of the algorithm presented in [21]. We first write 
the 2dHPL's in x = 1 as the integral of the derivative with respect to a, 



H{w(a); 1) = H{w(a = 1); 1) + /" da' — - H{w(a'); 1). 

Ji oa 



(5.8) 



In the case where w only contains objects of the type Cj, we have H{w{a = 1); x) = 0. Thus, 

H(w(a);l)= [ da'—-H(w(a');l). (5.9) 

Ji da 

The derivative is then carried out on the integral representation of H{w(a'); 1), and integrating 
back gives the desired reduction of H(w{a); 1) to one-dimensional HPL's in a, e.g. 

H{c2{a)- 1) = H{-1- a) - H{0; a) - In 2. 
5.2 Interchange of arguments 

The basis of 2dHPL 's introduced above selects x as the explicit (integration) variable and a as a 
parameter, but an alternative representation involving a repeated integration over a of (different) 
basis functions depending on x as an external parameter is also possible. Therefore, we have 
to deal with the typical problem of analytic computations: multiple representations of the same 
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function. It is well known that a complete analytic control requires the absence of 'hidden zeroes' 
in the formulae. That means that one has to know all the transformation properties (identities) 
of the functions introduced in order to have a single representative out of each class of identical 
objects. In Ref. [21] an algorithm was presented which allows one to interchange the roles of the 
two variables. The algorithm is basically the same as the one presented for the special values at 
X = 1: let us just replace everywhere x = 1 by x in Eq. (|5.9D. Then we have to introduce the 
following set of basis functions for the 2dHPL 's , 

f{dk{x);a) = — , . , (5.11) 

a + dk{x) 

where 

^^(^) = ^- (5-12) 

All the properties defined at the beginning of this section can be easily extended to this new class 
of denominators. One finds for example: 

H{ci{ay,x) =H{0;x) - H{0;a) + H{di{x);a) , 

(5.13) 
H{c2{a);x) =H{0;x) - H{0;a) - ln2 + H{d2{x);a). 

6. The soft integral J' 

In this section we present the analytic calculation of the soft integral defined in Eq. ( |3.27p for 
K = 0, 1 and d'o = D'q + dge, with Dq > 2 being an integer. The angular integral r2'*'^(cos x) was 
evaluated in Ref. [29]. The integration over y leads to a hypergeometric function, and for the 
complete soft integral ( |3.27 ) we obtain the analytic expression 



7(Y e- V. d'-K)- -y-(i+-)^ ^-2(i+-)e 1 r2(l-(l + K)e) 

J[Y,e,yQ,d,,K)- Y y, (i + ^)2e2 r(l - 2(1 + k)6) 

X 2Fi{-d'Q - K€, -2(1 + K)e, 1 - 2(1 + K)e, yo) ^^'^^ 

X 2Fi(-(l + K)e, -(1 + K)e, 1 - e, 1 - y) , 

i. e. , we only need to find the e-expansion of an integral of the form 

/(x,e;ni,n2,n3,ri,r2,r3)= / dtt""!"'-!^ (1 - t)-"^-'^^^ (1 - xt)-"3-'•3^ (6.2) 

Jo 

which can be obtained using the HypExp Mathematica package [30]. Nevertheless, we compute 
the expansion to show our procedure. The first hypergeometric function on the right hand side 
of Eq. ( |6.1| ) is of the specific form 2-^1(^5 b,l + b;x), whose expansion reduces to the expansion of 
the incomplete beta function Bx, which is a simple case to illustrate the steps of our procedure. 
It involves the integrals 

Pix, e; m, na, n, rg) = f{x, e; m, 0, ns, n, 0, rg) = [ dt t-^^-^^' (1 - xt)-"^-'^^^ 

Jo 

= x-i+^i+'^i^ Bx{l - ni - rie, 1 - ng - r^e). 

(6.3) 
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The class of independent integrals can be easily obtained using partial fractioning in x. However, 
when writing down the integration- by-parts identities for the independent integrals, we have to 
take into account a surface term coming from the fact that the denominator in (1 — xt') does not 
vanish for t' = 1, 

/ dt' — (^t'-"i-^i^ (1 - xt')""'"'''') = (1 - x)-"3-'^3^_ (g_4) 

Solving the inhomogeneous linear system we find a single master integral 

/3«(x,e) = /3(x,e;0,0,ri,r3), (6.5) 

which fulfills the differential equation 

^/3« = ^^i^^/?(^) + ^i^^^, (6.6) 

ox X X 

with initial condition 

/?(!) (a: = 0; e) = / dt' t'-'^' = — = ^ r^e^ . (6.7) 

•^° - r-ie ^^^ 

Solving this differential equation, we obtain the expansion of the incomplete beta function in 
terms of HPL 's and thus the expansion of hyper geometric functions of the form 2-^1 {a, b,l + b;x). 
Turning to the general case, we note that if we want to calculate the integral (|6.2| ) using the 
integration-by-parts identities, we must require ri ■ r2 • r^ ^ 0, because the integration-by-parts 
identities can exhibit poles in rj = 0. It is also useful to notice that not all of the integrals 
are independent, but only those where just one of the indices ni, 712, n^ is nonzero and where 
^2, n^ > 0. In fact, all other integrals can be reduced to one of this class using partial fractioning, 
e.g. 

/(x,e;l,-l,l,ri,r2,r3) = /(x, e; 1,0,0, ri,r2,r3) - (1 - x)/(x, e; 0,0, 1,ri,r2,r3) . (6.8) 

If ri ■ r2 ■ r^ ^ 0, we can write immediately the integration-by-parts identities for the inde- 
pendent integrals for / obtained by partial fractioning, 

/ dt |- (t-"l-'-l^ (1 - t)-'^2-r2. (1 _ a;t)-"3-r3€) = 0. 

Solving the integration-by-parts identities we find that / has two master integrals, 

/«(x,e)=/(x,e;0,0,0,ri,r2,r3), /(2)(x, e) = /(x, e; 0,0, 1,ri,r2,r3). (6.10) 

The master integrals fulfill the following differential equations 

dx X X ' 

a ^(2) ^ ^(1) f -en-er2-er, + l ^ en ^ er2 + er, - 1 \ ^ 

OX \ X X — 1 J ^ ' 

A2) ( ~g^2 - e ?^3 eri + er2 -h er3 - 1 

V X — 1 X 



(6.9) 
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Figure 3: 

J(y,e;yo,3 



Representative results for the J^ integral. The plots show the coefficient of the O(e^) term in 
— 3e; k) for k = (left figure) and k = 1 (right figure) with j/o = 0.1, f . 



with initial condition 



K2) 



fW(x = 0, e) = f^^>{x = 0, e) = B{1 - ne, 1 - rge). 



(6.12) 



Solving this set of linear differential equations we can write down the e-expansion of the hyper- 
geometric function in terms of HPL's in x. 

The solution for the integral J can be easily obtained by using the expansion of the hy- 
pergeometric function we just obtained. The results for k = 0, 1 and D'q = 3 can be found in 
Appendix ^ 

As representative examples, in Fig. y we compare the analytic and numeric results for the e^ 
coefficient in the expansion of J{Y, e; yQ, 3 — 3e; k) for k = 0, 1 and yo = 0.1, 1. The agreement 
between the two computations is seen to be excellent for the whole y-range. We find a similar 
agreement for other (lower-order, thus simpler) expansion coefficients and/or other values of the 
parameters. 

7. The soft-collinear integral /C 

In this section we calculate analytically the soft-collinear integral defined in Eq. (|3.3C| ) for «; = 0, 1 
and d-Q = Dq + d'le, D'q being an integer. The (/J integral is trivial to perform and we find 

T\l-e) '■' 



27rr(l - 2e) J_i 



d{cos If) {sinip) 



^l-2e 



-l+2e 



(7.1) 
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Putting cos^ = 2^ — 1, we are left with the integral 

/C(e; yo, d'o; «) = 2 / dy / d^ y-i-2(i+-)^(i _ y)<^-^C'{l - ^)-i-{i+-)^(i _ y^)i+-. (7.2) 

JO JO 

7.1 Analytic result for k = 

For K = 0, the integral decouples into a product of two one-dimensional integrals and we get 

/C(e;yo, d'^; 0) = 2 By, (-2e, d[,) 5(1 - e, -e) - 2 5j,„ (1 - 2e, d'o) 5(2 - e, -e), (7.3) 

Using the expansion of the incomplete 5-function, carried out in Sect.^, we can immediately 
write down the expansion of /C for k = 0. The result for Dq = 3 can be found in Appendix |y. 

7.2 Analytic result for k = 1 

The integral (|3.30| ) for k = 1 reads 

yf'.-^C\i-ir^-^\^-yO^^'- (7.4) 



/C(6;yo,d'o;l) = 2/ dy / diy-^~^^{l 
Jo Jo 



The analytic solution for this integral cannot be obtained in a straightforward way, due to the 
presence of the factor (1 — y^Y that couples the two integrals. Therefore, we rewrite the integral 
in the form 

lC{e;yo,d'o;l) = 2y^^' K{e;yo,d[-l,l - D'o,0,l,-l), (7.5) 

where 

K{€]yo,d[;ni,n2,n3, 714,125) 

= f\y rdCy-"i-4^(i-yoy)-"^-"i^r"^-^(l-6""^"'^(l-yoyO 
Jo Jo 



(7.6) 



We now calculate the integral K using the Laporta algorithm. The independent integrals can be 
obtained by partial fractioning in y and ^, using the prescription that denominators depending 
on both integration variables are only partial fractioned in ^, 6.17. 

1 }_, VoV 



1 1 ^ > 

yi'^-yovO yC^-yovO' 

When writing down the integration- by-parts identities for the independent integrals, we have to 
take into account a surface term coming from the fact that the denominator in (1 — ygy) does not 
vanish in y = 1, 

f dy J' de ^ (y~"^-^^(l - 2/o2/)""^-"'i^r"^-^(l - 0-"^-'^(l - yoyO-"^+') 

= 
/.I 1-1 . (7-8) 

J dy J de^ (y-"i-4^(i-yoy)-"^-'''^^r"^-^(i-6~"^~'^(i-yoyO""^+') 

= (1 - yo)""'~'^'i' Ks{e; yo, d'l; ns, n4, n^), 



16 



with 

K5(e;yo,4;n3,n4,n5)= [ der"^'"^!! - e)""*"'^(i - yo6""^+^ (7.9) 

JO 
Ks is just a hypergeometric function, 

= B{1 -ris -e, 1 -724 -e)2-Fi(l - ns -€,715 -2e,2-n2 -n4-3e;yo), 

and can thus be calculated using the technique presented in Sect.|6|. 

Knowing the series expansion for the surface term Ks, we can solve the integration- by-parts 
identities for the K integrals, Eq. ( |7.8| ). We find the following two master integrals, 

K^^\e;yo,d[) = K{e;yo,d[;0,0,0,0,0), 
K^^\e;yo,d[)=K{e;yo,d[; -1,0,0,0,0), 
fulfilling the following differential equations, 

dyo yo yo /^ -1^2) 

oyo yo yo 

where f^^' denotes the master integral of the hypergeometric function calculated in Sect.|6| and 
where the initial conditions are given by 

i^«(e; yo = 0, <) = B{1 - 4e, 1) B{1 - e, 1 - 2e), 
K^^\e; yo = 0, d\) = B{2 - 4e, 1) B{1 - e, 1 - 2e). 

Plugging in the series expansion of f^^', and expanding (1 — yo)'^^^ into a power series in e, we 
can solve for the K^^' and K^"^' as a power series in e whose coefficients are written in terms of 
HPL's inyo- 

Knowing the series expansions of K^^' and K^'^> , we can obtain the integral /C(e; yo, d^; 1) for 
any fixed integer Dq. In Appendix O we give the explicit result for D'q = 3. 

8. The collinear integrals I 

In this section, we calculate the collinear integrals defined in Eq. (3.15) for gj = qa and gi = gs 



analytically. 

8.1 The ^-type collinear integrals for k>0 

The collinear integral for gi = g^ requires the evaluation of an integral of the form 

A{x,e;ao,do;K,k) = -I{x,e;ao,do; K,k,0,gA) 

X 

da / d7;a'i-(i+'')^(l-Q)2'^«-^[Q + (l-a)2;]-i-(^+'^> (8 1) 

Jo 

_ (a + (1 -a)xv^ 
XV (l - v) — —— 
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where k = —1,0,1,2, k = 0, 1 and do = Dq + die with Dq an integer. For /c > this two- 
dimensional integral decouples into the product of two one-dimensional integrals, out of which 
one is straightforward, 

A{x, e; ao, 4; k, fc) = J]] ( . J x^ B{1 + j - e,l - e) (8.2) 

[•CIO 

X / da a'=--''-i-(i+'')^(l - ay+'^'^°-^[a + (1 - a)x]-^-^^+''^'[2a + (1 - a)x\-^ . 
Jo 

We will therefore treat separately the cases A: > and A; < 0. 

For k > the calculation of the A integrals reduces to the calculation of a one-dimensional 
integral of the form 



A+(x,e;ao,di;K;ni, 712, 71.3,714) 



/ daa-"i-(i+'')^(l - Q)-"2+2'^i^[a + (1 - a)x]-"3-(i+'^)^[2a + (1 - a)x] 
Jo 



~n4 



(8.3) 



rii being integers. The integration-by-parts identities, including a surface term for the independent 
integrals, are 



(8.4) 



P do ^ fQ-"i-(^+'^)^(l - Q)-"2+2rfie[„ + (1 _ a)x]-"3-(i+'^)^[2a + (1 - a)x 
Jo da \ 

= a-"i-('+")^(l - Qo)-"2+2die[^^ ^ (;l _ ao)x]-"='-(i+'^)n2ao + (1 - ao)x]-^' 
Using the Laporta algorithm we find three master integrals for A+, 

^Y (^) s; CKQ) t^i; ^) = ^+(2;, e; aoj^i; ^; 0, 0,0, 0) = / d/ie(a;x), 

Jo 

A\'{x,e;ao-,di]K) = A+{x,e]ao-,di;K;— !,{),{), Q) = / d^e(a;2;)aj (8.5) 

(3) /""" due(a;x) 

^Y (2;,e;ao,di;K) = A+(2;,e;ao,(ii;K;0,0,0, 1) = / - — -^—^ — — . 

Jo 2a + {l- a)x 

where 

d/ie(a, x) = da a-(^+'^)^ (1 - af'^'^ (a + (1 - a) x)^(i+'^)% 

= dQ + edQ(2(iiln(l - a) - (1 + K)lna- (1 + k) ln(a + x - ox)) +0{e^), 
= da + eda( - (1 + k)H{{); a) - (1 + k)F(0; x) - 2diH{l; a) - (k + l)H{diix); a)) 
+ 0(e2). 

where we used the d-representation of the two-dimensional HPL's defined in Sect.^, 

H(di(x); a) = In ( 1 H a ) , 

V X J 

H{di{x),di{x); a) = - In^ (l + ^-—^(^ ^^'^^ 

2 \ X 

etc. 



(8.6) 
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Notice that all three master integrals are finite for e = 0. This allows us to expand the integrand 
into a power series in e and integrate order by order in e, using the defining property of the HPL 's, 



Eq. (4.2). We obtain in this way the series expansion of the master integrals as a power series in 
e whose coefficients are written in terms of the d-representation of the two-dimensional HPL 's . 
We can then switch back to the c-representation using the algorithm described in Sect.|5|. 

Having a representation of the master integrals, we can immediately write down the solutions 
for A{x,e;ao,do;K,k) ioi k > and fixed Dq using Eq. { f:.2\) . In Appendix ^ we give as an 
example the series expansions up to order e^ for Dq = 3. 

8.2 The ^-type collinear integrals for k = —I 



For k = —1, the integral ( p.lD does not decouple, so we have to use the Laporta algorithm to 
calculate the full two-dimensional integral. However, for A; = — 1, we can get rid of the denominator 
in (2q + (1 — a)x) in the integrand. So we only have to deal with an integral of the form 

A_{x, e; ao, dr, k; ni, n2, ns, 714,715, uq) = 

= / da di'a-"i-(^+'^)^(l-a)-"2+2'^i^[a + (l-a)x]-"3-{i+'=)^ (8.8) 

Jo Jo 

X v-'^^-'il - v^'-'ia + (1 - a)xt;]-"6, 

rii being integers. 

We write down the integration- by-parts identities for A- including a surface term for a, 

/ da / df;^(a-"i-(i+'^)^(l-Q)-"2+2'^i^[a + (l-a)x]-"«-(i+'')^ 
Jo Jo c'w V 

X t;-"4-^(l - v)-"^''-'[a + (1 - a)xv]-'^^\ = , 

/ do / df;^(a-"i-(i+'')^(l-a)""2+2'^i^[Q + (l-Q)d-"='-(i+'^)^ 
Jo Jo da \ 

X t;-"*-^(l - z;)-"5-^[a + (1 - a)xt;]-"«) 

= a/^-(^+'^)^(l - ao)-"^+''^1«o + (1 - ao)x]-"3-(i+-)^ A^^s{x, e; ao, di; n4, ns, ng) , 

(8.9) 

with 

A_,5(x,e;Qo,(ii;n4,n5,n6) = / dvv-''^-'{l - v)-'^^''[aQ + {I - aQ)xv]-'''' 

Jo 



an ^'^B(l — n4 — e, 1 — ns — e) 2F1 ( 1 — n4 — e, ng, 2 — n4 — ns — 2e; x 

* ao 



^.10) 



As in the case of /C we are going to evaluate this surface term using the Laporta algorithm, 
especially to get rid of the strange argument the hypergeometric function depends on, and to get 
an expression for A^^s in terms of two-dimensional HPL's in ao and x. 
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Evaluation of the surface term A^^s- Because the v integration is over the whole range 
[0, 1] , we do not have to take into account a surface term in the integration-by-parts identities for 



1 d 

dv — (i>-"4-^(i _ vy^-'[ao + (1 - ao)xv]~'"') = 0. 

Using the Laporta algorithm we see that ^-,s has two master integrals, 
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(2) 

Al'^g{x, e; ao, di) = A_^s{x, e; ao, di; 0, 0, 1). 



^.12) 



A_g{x,e;ao,di), i = 1,2, are functions of the two variables x and ao defined on the square 
[0, 1] X [0, 1], so in principle we should write down a set of partial differential equations for the 
evolution of both oq and x. However, it is easy to see that in x = we have 



A^^gix = 0, e; ao,di) = B{l-e,l- e) 

,(2) 



1 



A'-_'(x = 0,e;ao,di) = —B(l-€,l-e) 



^.13) 



for arbitrary ao- So we are in the special situation where we know the solutions on the line 
{x = 0} X [0, 1], and so we only need to consider the evolution for the x variable. In other words, 
we consider A_ ^ as a function of x only, keeping ao as a parameter. 
The differential equations for the evolution in the x variable read 



d_ 

dx 

d_ 

dx 



A 



(1) 



0, 



A 



(2) 



A 



(1) 



l_2e (ao-l)(2e-l) 



+ 



+ A 



(2) 



2e-l 



(ap - l)e 
aox — X — ao 



.14) 



' \^ oqx ' ao(aox — X — ao), 

and the initial condition for this system is given by Eq. ( |8.13 ). As the system is already triangular, 
we can immdiately solve for A_^ and A_ g. Notice in particular that the denominator in (ao + 
X — xao) will give rise to two-dimensional HPL's of the form if (ci(ao); x), etc. 

Evaluation of yl_. Having an expression for the e-expansion of the surface term, we can solve 



.15) 



the integration-by-parts identities for A-, Eq. (8.9). We find four master integrals, 

; k) = A-{x, e; ao, di; k; 0, 0, 0, 0, 0, 0), 
; k) = A_(x, e; ao, di; n; —1,0, 0, 0, 0, 0), 
: k) = A_(x, e; ao,di; k; —1,0,0,0,0, 1), 
; k) = A^{x, e; ao, di; k; —2, 0, 0, 0, 0, 1). 

It is easy to see that all of the master integrals are finite for e = 0. 

As in the case of the surface terms, we are only interested in the x evolution, because the 
master integrals are known for x = for any value of ao, 

A'i:\x = 0, e; ao, di; k) = B^oil - 2(1 + K)e, 1 + 2die) B{1 - e, 1 - e) , 
A^^ix = 0, e; ao, di; k) = 5„„(2 - 2(1 + K)e, 1 + 2die) B{1 - e, 1 - e) , 



A_ {x, e; ao,di 
^_ (x, e; ao,di 

(3) 

A_ {x, e; ao,di 
A_ {x, e; ao,di 



.16) 
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and 

A (x = 0. e; an. d^: k) = A (x = 0. e; a^\.d^ : k) . 

(8.17) 



^.18) 



A_ {x = 0, e; ao) di; k) = A_ {x = 0, e; ao, di; k) . 

The master integrals A_ and A_ form a subtopology, i.e. the differential equations for 
these two master integrals close under themselves: 

^^(1) _ 1-2(1 + K)e ^(1) _ 2((iie - (1 + k)6 + 1) ^(2) 
dx ^ X ~ X 

_ (1 - apy+^'^'^-xao + «o + x)-(i+")^ao~^^+"^^ (1) 

X -'^' 

^^(2) _ l-(l + ^)e ^(1) ^ -2die + (l + K)e-2 ^(2) 
dx ~ X — 1 ^ X — 1 

_ (1 - ao)i+^^^^(-XQo + gp + x)-(i+")^a^-(^+"^^ ^(1) 

x-1 -'^' 

The two equations can be triangularized by the change of variable 

i«=^«-2^L'\ 

The equations for the subtopology now take the triangularized form 

AiW ^ (^l:il + l^^^ ^(1) + (^ 4^1 + 2 _ 2di + 2 \ ^^(2) 
9x \x — 1 3;/ \j; — 1 ^ J 

+ (1 - ao)2'^-(-xao + ao + x)-aj- (lll^ + ^^^"j A« (8.20) 

\ X — 1 ^ J 

^iL^) =i^i« - ^ eiL^) + (1 - ao)^'^-aJ-(-xao + ao + x)-^ A%. 

ox X — 1 X — I X — 1' 



^.19) 



/\ ' ' ^ii-\Trt r\ f~i /-il-\T-(-iivi/~v/H Tv'i'ATVi l-i /-^ I \>c I W I Ij i'^vv /l ^ ' 



The initial condition for A_ can be obtained from Eq. (|8.16|). For A_ however, Eq. (8.16) gives 



only trivial information. Furthermore, the solution of the differential equation has in general a 
pole in X = 1, but it is easy to convince oneself that A_ is finite in x = 1, which serves as the 
initial condition. 

We can now solve for the remaining two master integrals. The differential equations for A_ 
and A_ read 

^^(3) ^ 1-2(1 + ^)6 ^(3) _ 2((iie - (1 + ^)e + 1) ^(4) 

dx ~ X ~ X 

(1 - apf^n-xap + gp + x)-(i+'-)^a^-^^+"^^ ^(2) 

-,S' 

U'^ = fi^ + ?lZi) ^(., _ (2 + »)^^,,) 

OX \ X X — 1 J X — 1 ^ ' 

2e-l _ {2di + K)e) \ ^(4) 
X X — 1 y ~ 

:i - go)i+^'^^-(-xgo + gp + x)-(i+-)-g^(^+'-^- ^^(2) 
x-1 ~'^' 
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These equations can be brought into a triangularized form via the change of variable 

i(3) = ^(3) _ ^(4) 



i(^)=^(^) 



.22) 



and Eq. (8.21) now reads 



Ai(3) = fiH^ + 2(6 -1) \ ^(3) ^ / 2(cii + l)6 _ 2(dl + l)6 ^^ ^(4) 

dx ~ \ X X — 1 j " \ X — \ X 



(1 - ao)'+'''^'a2-^(-xao + ao + 2;)-^ f i - -^\ A 

\X X — 1 J 



(2) 



Ai(4) =^^L^ i(3) + f^ijll _ ^(^li + f) A ^(4) 

dx X — 1 \ X X — 1 J 

^ ,' l-2e ^ 2e-l \ ^(2) _ (1 - ao)^+^^^'{-xao + ap + x)-^ag-^ ^^(2) 

X X — 1 I ~ X — 1 ^' 



The initial condition for A_ and A_ can again be obtained from Eq. ( ^.16 ) and requiring A_ 
to be finite in a; = 1. 

Having the analytic expressions for the master integrals, we can now easily obtain the solutions 
for A for k = —1 for a fixed value of Dq. The results for Dp = 3 can be found in Appendix O. 

In Fig. 13 we compare the analytic and numeric results for the e^ coefficient in the expansion 
of X(x,e;Qo,3 — 3e; 1, fc, 0,^'^) for k = —1,2 and cto = 0.1,1 as representative examples. The 
dependence on qq is not visible on the plots. The agreement between the two computations is 
excellent for the whole x-range. We find a similar agreement for other (lower-order, thus simpler) 
expansion coefficients and/or other values of the parameters. 

8.3 The ;B-type collinear integrals 

The ;B-type collinear integrals require the evaluation of an integral of the form 

B{x,e;ao,do;5,k) = -I{x,e;ao,do;l,k,6,gB) 



= / da dva~^-^'{l-af'^''-^[a + {l-a)x]-^-^'[2a + {l-a)xy 
Jo Jo 

X ^-^(1 - v)-'[a + (1 - a)xvf+^'[a + (1 - a)(l - v)x]~^', 



.24) 



where k = —1, 0, 1,2, 6 = ±1 and do = Dq + die (as before Dq is an integer). Unlike the ^-type 
integrals, the ;S-type integrals do not decouple for k > 0, due to the appearance of the e pieces 
in the exponents, so we have to consider the denominators altogether, and have to deal with an 
integral of the form 

B{x,e; ao, di;6; ni, 712, ng, 714, ng, ng, ny, ng) = 

/•ao rl 

= da di;a-"i-2^(l-a)-'^2+2di[^^(^_^)^]-n3-2.[2c, + (i_a)2;]-"4 (3.25) 

Jo Jo 

X 7;-"5-^(i _ vy<^-^[a + (1 - a)xw]-"^+^^[a + (1 - a)(l - w)x]-"«-^^ 
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A-type, K=l, k=-l 




ao = 1 analytic (A) 
ao = 0. 1 analytic (A) 



♦ fio = 1 numeric (N) 
■ tt(, = 0.1 numeric (N) 



♦ ao=l 



D 1-0- D 2-a D 3-tJ 



♦ ♦ ♦* ♦♦♦ ♦/ ♦♦♦ ♦♦♦ ♦♦♦ ♦♦♦ 



■ 


"0 


= 0.1 




■ 


■ 




D 1-(T 


n 2-a 


D 


3-CT . 


■ 










■•^ 




'-*r" 


». 




^^ 







-5 -4 -3 

logio(x) 



A-type, K=l,k=2 




-1.4.10* 



♦ Q0=1 



n 1-0- n 2-(T n 3-0- 



'% 0.10". ■♦ ♦* ♦ ♦ ♦♦ ♦♦♦ ^♦* ♦ ♦♦ 



♦ ♦ * ♦ * ♦ ♦ ■ ' 



n i-tT n 2-(r n 3-0- 



-5 -4 -3 

logio(x) 



Figure 4: Representative results for the ^-type integrals. The plots show the coefficient of the O(e^) 
term in 2{x, e; aoi 3 — 3e; 1, fc, 0, 5^) for fc = — 1 (left figure) and k — 2 (right figure) with ao — 0.1, 1. 



We use again the Laporta algorithm, and write down the integration-by-parts identities for 



5, 



/ da / dv-^{a-'''-'^'{l-a)-''^+^'^'[a + {l-a)x\-''^-'^'[2a + {l-a)x\ 
Jo Jo ov V 



-n4 



X v-'^^-'il - v^'-'la + (1 - a)xw]-"^+''^[a + (1 - q)(1 - t;)x]-"«-'^^) 



0, 



/ da / di'^(a-"i-2^(l-a)-"2+2'ii[a + (l-a)2;]-"3-2^[2a + (l-a)x]-"* 
Jo Jo da V 

X v-^'^^-'il - i>)-"«-^[a + (1 - a)xw]-"^+^^[a + (1 - a)(l - t;)x]-"«-'^^) 



On 



1-2^(1 - ao)-"^+'''H"o + (1 - ao)x]-"«-2^[2ao + (1 - ao)x]-"* 



X Ss(x, e;ao,cii; 5, /c; 77.5,716, n7,n8), 
where the surface term is given by 
Bs{x,e;ao,di;d;n5,nQ,nT,n8) = 

dvv-'''-'{l - 7;)-"«~^[ao + (1 - ao)xw]-"^+^^[ao + (1 - ao)(l - v)x]-'''-^'. 



^.26) 
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Evaluation of the surface term Bs- The surface term Bs is no longer a hyper geometric 
function as it was the case for the /C and ^-type integrals. It can nevertheless be easily calculated 
using the Laporta algorithm. The integration-by-parts identities for Bs read 



d 



dv — (t;""^-^(l - f )~"«-'[ao + (1 - ao)xv]-'''+^'[ao + (1 - ao)(l - v)x]-'''-'" ] = 



ng— 5e 



/o dv 
We find three master integrals for Bs 



fulfilling the differential equations 




2 (eao — ao — e + 1) —2aoe^ + 2e^ + 3ao6e — 36e — ao + 1 



+ 



+ Bs 



«o ((«o — I) X — 2ao) ao ((ao — 1) a; — oq) (e<^ — 1) 

-2(5e^ + 2e^- Je + 2e-l \ 
ao2;(e(5 — 1) I 

(2)1 4(ao-l)(e-l) 4(ao-l)(e-l) \ 



,(3) 



ao ((ao — 1) X — ao) ao ((ao — 1) x — 2ao) / 

(ao - 1) (5e2 -e'^-e + l) 2be^ _ 2e2 + 5e - 2e + 1 



+ sr ^7^^ — . . . :/ + 



'S 



(xao — ao — x) {eb — 1) x{eb — 1) 



(ao - 1) (2(5e2 - 26^ + ,5e - 2e + 1 
((ao - l)x-ao) (e5- 1) 





dx ^ ^ \ ao ((ao - 1) x - 2ao) (1 - eS) 

- 2e2 + (5e - 2e + 1 5 {-la^be^ + 2(56^ + 3aoe - 3e - a^b + (j) 
aox(l — eb) ao ((ao — 1) x — ao) (1 — e(5) 

(2)/ 2(ao-l)(e-l)(2e-25)5 2 (ao - 1) (e - l)(2e - 25)5 \ 



+ ^S 



+ 4^) 



ao ((ao — 1) X — 2ao) (1 — e5) ao ((ao — 1) x — ao) (1 — e5) / 
' -2(5e2 + 2e2 - 5e + 2e - 1 (ao - 1) {-Ibe^ + 26^ _ 5e + 2e - l) 



+ 



x(l — eb) ((ao — 1) x — ao) (1 — e5) 

(ao - 1) {-be^ + 6^ + 6 - 1) \ 
(xao — ao — x) (1 — eS) j 



^.27) 



5^'^(x,e;ao,(^i;5) = Bs{x,e;ao,di;b;0, 0,0,0), 

Bf (x, e; aQ,dr,b)= Bs{x, e; ao, di; 5; -1,0, 0, 0), (8.28) 

(3) 

B\;'{x,e;ao,di;b) = ^^(x, e; ao, di; 5; 0,0, 1,0), 



#42) ^ _ 4)M^ + ^-l) +4)2(^-1) _ s^^')^, (8.29) 

ox X X X 

d (3) _ j^(i) /^ 5 (2aoe2 - 2e2 - 2aoe - 2aQbe + 25e + 2e + 2ao5 - 2b) 
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The initial conditions for the differential equations are 



B''g\x = 0,e;ao,di;S) =B{l-e,l-e), 



>(2) 



B^g^{x = 0,€;ao,di;5) =B{2-e,l-e), 
Bf\x = 0,e;ao,di;6) = —B{l-e,l-e), 



.30) 



The system can be triangularized by the change of variable 



B«=i?«-2sf, bP=bP, Sf = i?(^) 



s ' 



.311 



and then solved in the usual way. 



Evaluation of the B integral. Solving the integration-by-parts identities for the B integrals, 
we find nine master integrals 



b(^ 

Bi^ 

b(^ 

b(^ 
b(^ 



'{x, € 
'{x, € 

'{x, e 
'{x, e 
\x, € 

'{x, € 

'{x, e 
'{x, € 



ao,di 
ao,di 
ao,di 
ao,di 
ao,di 
ao,di 
ao,di 
ao,di 
ao,di 



5) 



B{x,€ 

B{X,€ 
B{X,€ 
B{X,€ 

B{x,e 
B{x,€ 
B{x,€ 
B{x,€ 
B(x,e 



ao,di 
ao,di 
ao,di 
Qo,di 
ao,di 
ao,di 
ao,di 
Qo,di 
ao,di 



0,0,0,0,0,0,0,0), 

0,0,0,0,0,0,0,1), 

0,0,0,0,0,0,1,0), 

0,0,0,1,0,0,0,0), 

0,0,1,0,0,0,0,0), 

-1,0,0,0,0,0,1,0), 

0,0,0,1,0,0,1,0), 

0,0,1,0,0,0,1,0), 

0,0,1,0,0,0,0,1), 



5.32) 



The master integrals B^^' , i ^ 4,7, form a subtopology, i.e. the differential equations for these 
master integrals close under themselves. Furthermore the differential equations for B^^' , B^^' , B^^> 
and B^^' have a triangular structure in e, i.e. all other master integrals are suppressed by a power 
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of e. For 5 = +1, the corresponding differential equations are given by 



A^d) = 2(6-l)4^^(ao-l)^ _ 2e B^ ^ ( Ae^ 



dx {2die — A e + l){xaQ — aQ — x) x — 1 I (2die — 4e +l)(x — 1) 

^(8^ - 1) ^ ij(2) + ( 2.^ ejAe - 1) \ ^(3)^ 



(2die-4e + l)x / W2di e - 4e + l)(x - 1) {2 die - Ae + l)x 

2e , 2(2e-l)e \ (5) 2e5(6) 26^ 5® 



+ 



x-1 (2die-4e + l)x / x (2die - 4s + l)(x - 1) 
4^2 5(9) / 2 £(ao - 1)2 



(2die-4e + l)(x-l) \ (2(iie - 4e + l)((ao - 1) 2: - qq) 
(QQ - 1)^ ^ 2g(ao - 1) ^ (1) 



s ' 



(2die — 4e + l)(x ao — "o — a:) (2die — 4e + l)x 

d ^(3) 4e5(3) (_2rf^g + 4e - 1) B^^) , (ao - l)ao4'^ 

TT^ = ^ \ , 

ox X X X 

i_i?(5) = f -2die + 4e-l ^ 2di6-4e +l \ ^(^ ^ / -2di6 + 46-l _ 4£\ ^(5)^ 
(9x I X X — 1/ Ix — 1 xy 

/^ «o-l _ («o - l)'^ \ ^(1) 
I X (ao — 1) 2; — ao y 

^5(6) = (^_^ll + ^i^^ 5(1) + / 8^2 



(9x y X x-iy W2die-4e + l) (x-1) (2die - 4e + l)(x - 2) 

ie-l)e \ (2) / _ 2e 2rfi6 - 5e + 1 



hB^'^+ - . ..0 + 



(2die-4e + l)x / I (x - 1)2 (2die - 4e + 1) (x - 2) 

2(2dl62 - 662 + ^) ^ e-462 \ ^(3) ^ A -26^ 



(2die -4e + l)(x-l) (2die - 4e + 1) x / lx-1 

4die2 - 12 e2 - 2die + 8e - 1 2 e(2e - 1) \ ^(5) / _ 2e 

(2die-4e + l)(x-2) (2die - 4e + l)xy ^ x-1 

-2die + 4e - 1 _ 1 \ ^(g) / 2e _ 4(2 die2 - 5e^ + e) 
x-2 xj (^(x-l)2 (2ciie-4e + l) (x-2) 

4(2die2-562 + e) ^^^(3^^ 



(24e -4e + l)(x-l) 

/ 8e2 8e2 



(2die - 4 e + l)(x - 2) (2die - 4e + l)(x - 1) 



5(9) + 
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4(ao-l)'(e-l) 



y{ao - 2)(2die - 4e + l)((ao - l)x - ao) 

4(ao-l)2(e-l) \ ^(2) 

(ao-2)(2die -4e + l)(x-2) i ^ 



2(2e - 1) (ao - l)^ ^ 2 ejap - 1) ^ 



\ (ao-2)(2die-4e + l)((Qo-l)x-ao) (2die - 4e + l)x 

2(e ag - gg - eap + 2ao - 1) \ ^(i) (ap - l)aoBP 
(ao-2)(2ciie-4e + l) (x-2) ] "^ x-2 



whereas for S = —1, the differential equations are 



5_^(i) ^ 2(6-l)i?f(«o-l)^ _ 2eBm ^ ( e(46 - 1) 



dx {2die — Ae + l){x aQ — uq — x) x — 1 \ (2die — 4e + l)x 

2^^ ]Bi2)^f <Se-l) Ae- 



{2di€ - 4e + l)(x - 1) / \ (2die - 4 e + l)a; (2(iie - 4e + l)(x - 1) 

2e 2e(2e-l) \ .5^ 2eS(6) 4 e^^® 



ij(3) + \^^- , ;^y^^-^J ^ \Bi^) + + 



x-l (2di e-4e + l)x / x (2die - 4e + l)(x - 1) 

2e2 5(9) / 2e (ap - 1)' 



(2die - 4e + l)(x - 1) I {2die - 4e + l)((ao - l)x - ap) 

(26 - 1) (gp - 1)^ 26 («p - 1) \ ^(1) 

(2di6-46 + l)(xap - ap -x) (2di6 - 46 + l)x / ^ ' 



(3) 



9 r^(3) 46^(3) (_2di6 + 46-l) ^(6) (og _ l)ao5 

OX X X X 

^^(5) ^ / -2cii6 + 46-l ^ 2di6-46 +l \ ^(1) ^ / -2di6 + 46-l _ 4^\ ^(5)^ 

dx \ X X — 1 I Ix — 1 X J 

/^ «o-l _ («o - l)'^ \ ^(1) 
I X (ap — 1) X — ap y '^ 

ax y X x-iy y (2di6-46 + l) (x-l) 

+ ,..'^^-.'>.l, lB('> + (-^i^+ 



(2cii6-46 + l)(x-2) (2di6-46 + l)xy I (x - 1)2 

2dl6-36 + l 4(2dl62- 26^ + 6) 86^-6 



+ .., °\"\. i?(^)+ 



(2di6 -46 + 1) (x - 2) (2di6 - 46 + l)(x - 1) {2die - 46 + 1) x 

A -26 idie^ - 46 2 - 2di6 + 46-1 _ 26 (26 - 1) \ ^(5) / _ 46 
lx-1 (2di6-46 + l)(x-2) (2di6-46 + l)x J I x-1 



.33) 



^.34) 
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-2die + 4e-l ^ 4e - 1 \ ^(g) , / 4e 8(2di e=^ - 3e=^ + e) ^ 



x-2 X I Wx-1)2 (2die-4e + l)(x-2) 



(2die - 4e + 1) (x - 1) / \ (2die - 4e + 1) (x - 1) 

4e=^ ^ „(9) , f 4(ao-l)3(e-l) 



5W + 



(2die - 4e + l)(x - 2) / \ (oq - 2)(2die - 4e + l)((ao - l)x - oq) 

4(ao- 1)2(6-1) \ (2) 

(ao-2)(2die - 4e + l)(x - 2)^ ^ ^ 

/^ 2(qo-1)3 2e(ao-l) _^ 



(ao - 2) (2 die - 4e + l)((ao - l)x - ao) {2di e - 4e + l)x 



2(eag - gp - 3eao + 2 gp + 2e - 1) \ ^(i) (ap - l)ap-Bg 
(ap-2)(2(iie-4e + l)(x-2) i -^ x-2 



(3) 



The differential equations for S'^j^^iS) g^j^d S*-^' read, for 6 = +1, 



^^(2) = f li^ _ j^ ] 5(2) + hLzl _ J^ ] 5(3) _ m^i}B^^ 

dx \ X X — 1 \ X X — 1 X 



{2die - 4e + 1) B^^) 265® 4^ 5(9) (^^^ _ i)aQB 



(3) 



X — 1 X — 1 X 

^5(8) = f 2(di-2)6 _ 2{di-2)e \ ^(3) ^ / -46-1 _ 2(die-20\ (8)^ 
(9x Ix — 1 X j Ix X — ly 

/op-l (gp - 1)2 ^ (3) 

l^^-(ap-l)x- gpj''^ ' (8-35) 

A^O) = 2(e-l)i?f(ap-l)^ ^ ( 2{di-2)e _ 2(di - 2)6 \ (2) , 
9x e(x ap — ap — x)^ I x — 1 x y 

(-Ae-l 2{die - 2e )\ ^(9) ^ / _ 2(ao - 1)^ ^ 2(ao - 1) ^ 



I X X — 1 I \ ap(x ap — ap — x) apx 

2eag - ag - 4e ap + 2ap + 2e - 1 \ ^(1) / (ap - 1)^ l-ap \ ^(3) 

e(xap — ap — x)^ / '^ \ (q^o — ^)x — ap x y '^ ' 
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and for 6 



dx \ X — 1 X \ X X — 1 X 



{2die - 4e + 1)^(6) 4e B^^^ 2eB^^^ (ao - l)ao B 



(3) 



X — 1 X — 1 a; 

Aij(8) = (^i^Uz3l _ 2(^1 -2)g \ ^(3) ^ /^ -46-l _ 2(di6-2e) \ (8)^ 
dx Ix — 1 X J \^ X — 1 J 

(ao-1 (ao-lf_\ (3) 

Aij(9) = 2(e-l)i?f(«o-l)2 ^ / 2(di-2)6 _ 2(di - 2)e \ ^(2)^ 
5x e(x ao — ao — x)'^ I x — 1 x y 

(-4e-l 2(die-2e)\ (9^ ^ / 2(ao - 1)^ ^ (ap - 1)^ , 



\ X X — 1 I \ ao(x ao — ao — x) e(xao — ao — x)^ 

aox / \ (ao — 1) X — ao x / 

Knowing the solutions for the subtopology, we can solve for the remaining two master integrals 
B^'^' and i?'^\ They fulfill the following differential equations, for 6 = +1, 

i_S(4) = ( -2d,e + 4e-l 2d,e - 4e + l \ ^(^ ( -2die + Ae -1 _ 46\ ^(4) 
5x I 2x 2(x - 2) i I X - 2 X 



1^ 2 X 2((ao-l)x-2ao)y '^ ' 

d_^(7) ^ ( idi-2)e _ (di - 2)A ^(3) ^ / -46-1 _ 2id,e - 2e ) \(,) ^ 
dx Ix — 2 X J \^ X — 2 J 

( ao- 1 _ («o - 1)^ \ ^(3) 

y 2x 2 ((ao-l)x-2ao)y "^ ' 

whereas for 6 = —1 the differential equations read 

Ai3{4) = / -2di6 + 46-l 2die-46 +l \ ^(1) / -2di6 + 4e -1 _ 4e\ ^(4) 
dx y 2x 2{x-2) j 1^ x-2 xj 

/^ QQ-l _ («o - 1)^ \ ^(1) 

I 2 X 2((ao - l)x - 2ao) / ^ ' 



.37) 



9 o(7) _(idi- 2)e (di - 2)£^ ^(3) , / -4e - 1 2(die - 2e 
ao-1 (ao - 1)^ \ „(3) 



^.38) 



dx Ix — 2 X I Ix X — 2 



2x 2 ((ao - l)x - 2ao) ) "^ 
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The initial conditions are the following. At x = 0, we have 

B^^\x = 0, e; ao, di;5) = B^^\x = 0, e; ao,di]8) = 5„o(l - 4e, 1 + 2die) B{1 - e, 1 - e). (8.39) 

At X = 1, we have 

B^^\x = l,e;ao,di;6) = B^'^\x = l,e;ao,di;5), 

B^^\x = l,e;ao,di;6) = B^^\x = l,€;ao,di;6), (8.40) 

ij(9)(x = l,e;ao,di;6) = B^^\x = l,e;ao,di;5). 



At X = 2, we have 



B^^Hx = 2, e; ao, di;6) = ^ B^^\x = 2, e; ao, rfi; <5), 
B^^\x = 2, e; ao, di; 5) = ^ B^^^^ix = 2, e; ao, dr,5). 



.41) 



It is easy to check that B^^' is finite at x = and x = 2. The integration constants of B^"^' and 
B^^' can then be fixed in an implicit way by requiring the residues of the general solution for B^"^' 
to vanish at x = and x = 2. 

Having the analytic expression for the master integrals, we can calculate the ;S-type integrals 
for a fixed integer value of Dq . We give the explicit results for Dq = 3 in Appendix ^. 

In Fig. |5| we show some representative results of comparing the analytic and numeric com- 
putations for the e^ coefficient in the expansion of X(x,e;ao,3 — 3e; 1, fc, l,g'B_) for k = —1,2 
and ao = 0.1, 1. The dependence on oq is not visible on the plots. The two sets of results are 
in excellent agreement for the whole x-range. For other (lower-order, thus simpler) expansion 
coefficients and/or other values of the parameters, we find similar agreement. 

9. The soft R x (O)-type J*I integrals 

In this section we calculate the integral defined in Eq. ( |3.31| ). Substituting the result for the 
angular integral $7^^'^-*, we can rewrite Eq. ( |3.31 ) as 



J*J(y,e;yo,d[„ao,do;A;) = -y5(-e,-e)2Fi(l,l,l-e;l-y) 

fy° 1 o ,' (9-1) 

/ dyy-i-2^(l-y)^oj(y;e,ao,do;0,A;,0,5A). 
Jo 



X 
'0 



The hypergeometric function can be easily evaluated using the technique described in Sect.lGl 
The evaluation of the y integral order by order in e is a little bit more cumbersome because the 
integrand has two kinds of singularities, 

1. The pole in y = 0. 

2. The integral I is order by order logarithmically divergent for y ~ 0, as can be easily seen 
from the e-expansion given in Appendix ^. 
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Figure 5: Representative results for the S-type integrals. The plots show the coefficient of the O(e^) 
term in 2{x, e; aoi 3 — 3e; 1, fc, 1, 5b_) for A: = —1 (left figure) and k ~ 2 (right figure) with ao — 0.1, 1. 

The pole in y = can easily be factorized by performing the integration by parts in y. The 
logarithmic singularities in I however are more subtle. We have to resum all these singularities 
before expanding the integral. We find that we can write'^ 

T(y; e, oq, do; 0, k, 0,gA) = y"^' I{y; e, ao, do; 0, k, 0, gA), (9.2) 

where / is a function that is order by order finite in y = 0. Eq. ( p.lj ) can now be written as 

J*I{Y,e;yo,d'o,ao,do;k) = -Y Bi-e,-e)2Fi{l,l,l - e;l -Y) 



4e 



Vo '(l-2/o) °Hyo;e,ao,do;0,k,0,gA) 



(9.3) 



+ 1 / dyy-^4 



4e 



dy 



{l-y)'^o i(y-e,ao,do;0,k,0,gA] 



As I does not have logarithmic divergences, the derivative does not produce any poles, and so 
the integral is uniformly convergent. We can thus just expand the integrand into a power series 
in e and integrate order by order, using the definition of the HPL's ^, Eq. (4.2). The result for 
Do = D'q = 3 is given in Appendix ^. 



^We checked this assumption explicitly on the e-expansion of T given in Appendix O. 

^Notice that the rational part of / gives a non-vanishing contribution to the lower integration limit that has to 



be subtracted. 
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Figure 6: Representative results for the J*T integrals. The plots show the coefficient of the 0(e") term 
in J^{Y, e; j;o, 3 — 3e, ao, 3 — 3e; k) ior k — ~1 (left figure) and k — 2 (right figure) with yo — ao — 0.1,1. 



As representative examples, in Fig. ^ we compare the analytic and numeric results for the e*^ 
coefficient in the expansion of J^{Y, e; yo, 3 — 3e, oq, 3 — 3e; k) for k = —1, 2 and yo = ao = 0.1, 1. 
The two computations agree very well over the whole y-range. Other (lower-order, thus simpler) 
expansion coefficients and/or other values of the parameters show similar agreement. 



10. The soft-collinear R x (O)-type KXT integrals 



In this section we calculate the integral defined in Eq. ( |3.32| ). The ip integral is given in Eq. (|7.1| ). 
Putting cosi? = 2,^ — 1, the integral can be rewritten as 



KX[{e;yo,d'Q,ao,do;k) 



yo 



,-l-4e/i „Nd' 



2B{l-e,-e) / dyy-'-^^l - yfo I{y;e,ao,do;0,k,0,gA) 
Jo 

ryo , 

+ 2B(l-e,l-e) / dyy-'''{l-y)''o~^I(y;e,ao,do;0,k,0,gA), 
Jo 



(10.1) 



where / was defined in Eq. ( |9.2[) . The first integral is exactly the same as in Sect.^. The second 
integral is uniformly convergent, so we can just expand under the integration sign, and integrate 
order by order. The result for Dq = D'q = 3 is given in Appendix ^. 
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11. Numerical evaluation of integrated subtraction terms 

Let us briefly discuss the numerical evaluation of the integrals which were analytically computed 
in the previous sections. First of all, if the singular integrals in the chosen integration variables 
are non-overlapping and furthermore occur in a single point in the integration region (which 
can always be mapped to the origin) then we can isolate the poles using standard residuum 
subtraction. Consider as an example the /C(e; 2/0 ) '^q! '^) integral of Eq. (7.2): 



pyo /"i 

)C{e;yo,d',;^)=2 dy d^ y-^-'^'+'^^^il - yfo-^r'{l - ^-'-'^'^'''^'{1 - yO'^""'. (H-I) 
Jo Jo 

We see that the singularities come only from y — > and ^ ^ 1 and there are no overlapping 
singularities^. After remapping the singularity at ^ — > 1 to the origin by setting .^ — > 1 — (^, we 
can easily extract the poles using residuum subtraction. The finite integrals that are left over are 
straightforward to evaluate numerically. 

In general, we encounter integrals which contain overlapping divergences. A typical example 
occurs in the ^-type collinear integral for k = —1: 



A{x,e;ao,do;K,-l) = da dv a-^-^^+''^'{l - af'^''-^[a - {1 

Jo Jo 



„)^l-l-(l+«). 



x.-(l-.)- ^"+f-")" . (11.2) 

The singularities are at a — > and v ^ 0, but the presence of the 'composite' denominator 
a + (1 — ol)xv (which vanishes only when both a — > and v ^^ 0) does not allow the use of 
simple residuum subtraction to isolate the poles. Instead one has to disentangle the overlapping 
singularities first, which we achieve by using sector decomposition [31]. This consists of the 
following steps 

• We first transform the integral so that the range of integration is the unit square. This is 
easily achieved by setting a — > a^^a. 

• Then we split the integral into two 'sectors' by inserting 1 = [0(a — v) ^ Q{v — a)\ in the 
integrand. 

• Next, we transform the variables in each sector such that the integration region is remapped 
to the unit square. When a > v, we use v — > av, while for u > a we need a — > va. 

• Notice that in each sector either a or f now factorizes from the composite denominator and 
the remainder is finite at a = 0, u = 0. 

• We can now apply residuum subtraction in each sector to extract the e poles. 

As before, the finite integrals left over are straightforward to compute numerically. 

We have written a Mathematica package for the extraction of poles using these techniques. 
The program produces Fortran codes that may immediately be used in numerical integration 



^Overlapping singularities would be signaled by the presence of 'composite' denominators, i.e. denominators 
which vanish only when both y ^ and C ~* li but not otherwise. 
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programs. To produce the numerical results, we used the Monte Carlo integrator Vegas [32]. 
The program SectorDecomposition of Ref. [33] was used to check our implementation. 

The main advantage of the numerical approach based on sector decomposition is its ability to 
handle a very wide class of integrals in a unified way. For example, the appearance of a new type of 
denominator in the integrals does not require any changes in the implementation of the algorithm. 
The drawbacks of the method stem from the fact that it does not give the expansion coefficients 
of the integrals directly. Rather it produces (usually very cumbersome) integral representations of 
them. Thus the evaluation of (any of) the integrated subtraction terms at any one point requires 
performing a numerical integration, which is time consuming and has an intrinsic numerical 
uncertainty. It might then be objected that this gives a slow and inaccurate^ evaluation of the 
integrals. There is weight behind this objection, however let us note two things: first of all, the 
integrated subtraction terms can be computed once and for all. (At least for given values of qq 
and yo- Changing these values requires the recomputation of all numerical integrals.) The final 
results are smooth functions and can be given e.g. in the form of interpolating tables. Second, 
in an actual computation, one expects that for any observable the relative uncertainty associated 
with the phase space integrations would be much greater than the relative uncertainty of the 
integrated subtraction terms. Therefore it can be argued that numerical results alone could be 
enough to produce physical higher-order computations. 

Nevertheless, having analytical results is very useful for many purposes. First of all, in a 
higher-order computation, the e poles of the integrated subtraction terms need to cancel the e 
poles coming from the loop matrix elements in the virtual corrections. The correct cancellation 
of these poles can only be demonstrated rigorously once the pole structure of the integrated 
subtraction terms is exhibited analytically. With numerical results, one can only cancel the poles 
to whatever precision the numerical integrations were carried to. Second, in terms of speed and 
precision of evaluation, analytical results are very fast and very accurate compared to numerical 
ones. In fact, the analytical computation is only limited in this regard by the capability to 
compute 2dHPL's in a fast and accurate way. Building a routine which accomplishes this task 
is not too difficult and has already been done in other cases [28]. It is feasible to construct 
an implementation that evaluates a 2dHPL with a relative accuracy of 0(10^^^) in less than 1 
millisecond on a standard PC. In the present context, the evaluation of the 2dHPL's is further 
simplified by the fact that the arguments are always between zero and one, and the functions are 
all real in this range. There is then no need to worry about logarithms developing imaginary parts 
that have to be treated consistently. Finally, analytical results are 'user-friendly' in the sense that 
their use is not tied to any specific implementation or code. This is a particularly relevant concern 
when setting up a universal subtraction algorithm. 

12. Conclusions 

In this work we have analytically evaluated some of the integrals needed for computing the in- 
tegrated real-virtual counterterms that appear in the subtraction scheme for computing NNLO 
jet cross sections proposed in Refs. [12, 13]. Such integrals have to be computed once and for all 
and their knowledge is necessary in order to make the subtraction scheme an effective tool. Our 



^It certainly does not seem practical to obtain e.g. eight significant digits with this technique. 
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method is an adaptation of the current technique used to compute multi-loop Feynman diagrams: 
after an algebraic reduction to a class of independent amplitudes, integration-by-parts identities 
are generated and solved with the Laporta algorithm to achieve reduction to master integrals. 
The latter are computed with the differential equation method and are expressed in terms of 
one- and two-dimensional harmonic polylogarithms; the e-expansion has been performed up to 
the required order in e. The numerical evaluation of harmonic polylogarithms has been treated 
in many works, where it has been shown that it can be fast and accurate [25,28]; there is not any 
specific problem in our case either. A check of all our analytic results has been made by means 
of a direct numerical calculation of the integrals, typically with an accuracy < 0(10"'^). Specific 
properties of the present calculation are: 

1. the partial fractioning in many variables of the integrands, which requires in general the 
introduction of new denominators; 

2. the occurrence of surface terms in integration- by-parts identities, consisting of integrals of 
lower dimensionality than the original ones; 

3. a non-trivial basis extension for two-dimensional harmonic polylogarithms, together with 
corresponding consistency relations in order to have complete analytic control over the 
results. 

Our method can in principle be applied to the analytic evaluation of classes of more complicated 
real- virtual integrated counter-terms, such as the C and Z)-type integrals of Sect.|8|, even though 
the solution of the ibps in the latter case can be rather lengthy and the explicit expressions 
of the integrals can become rather cumbersome. For more complicated integrals, it is probably 
convenient to modify the algorithm used in this work in order to avoid the generation of additional 
denominators through the multiple partial fractioning. A preliminary study shows for example 
that our algorithm produces a lot of new denominators in the case of 3-dimensional integrals. 
For example, in reducing the integral over x and y considered in the introduction, one should not 
subject the "overlapping denominator" 1/(1 — xy) to any partial fractioning; this way one ends 
up with 3-denominator integrals without any additional denominator. 
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A. Spin-averaged splitting kernels 



In this Appendix we recall the explicit expressions for the spin-averaged splitting kernels that 
enter Eq. ( pl| ). 

The azimuthally averaged Altarelli-Parisi splitting kernels read 

1 1 



P^%iz„Zr;e) = CF 



+ 



Zi -\- Z'iZf 



l-e 



ZiZj' 



2 + (1 - e)zr 



while their one-loop generalizations are 
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The renormalized rl'(^^{zi, Zr] e) functions that appear above are expressed in terms of the corre- 
sponding unrenormalized ones as 
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where the unrenormalized rl^-^''{zi, z^; e) factors may be written in the following form 
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The rj,*g non-singular factors are 

gg _ Ca(1 - e) - 2TR(nf - n^ 



(l-2e)(2-2e)(3-2e) 



) '''N.a 



Ca - Cf 
l-2e 



For QCD, n^ = 0. Finally /?o in Eqs. ( [A3D and ( [ATtD is given by 
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B. The J integrals 

The e expansion for this integral reads 



where 
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3(3k+1) "•" 3k +1 y -'-' V"-*' yOJ "T \^ 9(3k +1) """ 9(3k+1) 9(3k+1) """ 9(3k+1) """ 3(3k+1) """ 6(3 k+1) 3k+1 """ 

7df K yg IB^Kyg 29Kyg ll<yo , 124yo lldf k yp 644Kyo 122Kyo , 49df 85^ 

6(3k+1) 3(3k +1) 3(3k+1) 3 (3k+1) "*" 3k+1 3(3k+1) "*" 3(3k +1) "•" 3(3k+1) "•" 18(3 k+1) 9(3k+1) "*" 

^^'i'l'^ _ 1574k _ 97 K \ rrf-, . „,^^ , 1„2 f^n • V^ -U /" - 56Kyg _ 8 yg 84Kyg 12 yg _ 

18(3k+1) 9(3k+1) 3(3K+l)^-"'^^'i^0^ "^ g^r 71 (^1, i" j -^ ^^ 3(3k+1) 3(3k+1) "^ 3k+1 "•" 3k+1 

168Kyo _ 24 yo \ rrfr. r,. „, \ , ( _ l^Kyg 2yg 2lKyg 3yg _ 42Kyo _ 6yo , ( 14k ^ , 

3k+1 3K+iy-'-"^"''-''i'0/ "I" \^ 3(3 K+1) 3(3k+1) "^ 3 K+1 "•" 3k+1 3k +1 3k+1 "*" \ (k +1)^ "T" 

2 \ u/n. „. ^^ tr/r, n- V^ -L /^ _ Hi/Q _ ^^^'i «^yg _ 16Kyg 64 yg 184Kyg 24Kyg _ 124yo _ 

(k+1)2 ) -" VU, yo;^ -n (U, U, J- ; -^ ^^ 3(3k+1) 3k+1 3(3k+1) "^ 3k+1 "^ 3 k+1 "^ 3k+1 3 k+1 

364 «^M) _ 48k yo \ rrrn. 1 . ,,„^ _l ff ^n- V^ /" - ^'^i^o _ ^"'i^yg 1 ^0 «i/g , 4;/g 74 yg 74k yg 

3k+1 3k+1 ) -" 1^1 ^ ' i/0 ; -^ -n ^U, 1 j 1 „ (-3^+1) 3r3K+l) "^ 9('3k+1) "^ 9i'3k +1^ "^ 6('3k+1) "^ 2r3K+l^ 



3k+1 3k+1 y-'-' V"i ^'yuy-r-'-' V"i -" ;\^ 9 (3k+1) 3(3k+1) ^ 9(3k+1) ^ 9(3k +1) ^ 6(3k+1) ^ 2(3k+1) 

49Kyg _ 3yg ll4yo _ ll4«yo , 208Kyo , 12yo , / 28k yg _ 4yg 42 Kyg 6yg 



3(3k +1) 3k+1 3(3k+1) 3k+1 ^ 3(3 k+1) ^ 3k+1 ^ \^ 3(3k+1) 3(3k+1) ^ 3k+1 ^ 3k+1 

84 Kyo 12yo \ TT(p, \ , ( 24 yg 24 Kyg 8Kyg 34 yg 94Kyg 12Kyg 64yo 184Kyo 



"•" 3(3 K+1) ^ 3k+1 "•" ^^ 3(3k+1) 3(3k+1) "^ ''-■^i """ 

ff(n-if.O I { ^"I'^O ^"^1 '^^0 ^'^yP I ^'^1^0 I H^i^o I 12Kyg 

3k+1 3K+iy -'-' v"' yO/""" \^ 3(3k+1) 3k+1 3(3k +1) """ 3k+1 """ 3 k+1 """ 3k+1 3 k+1 3k+1 

24k yo 114 I 114 « I 44k \ u^i . „.\ , / 28k , 4 \ tri^r, o. \ , / 6k4 2^'^ 

8k \ TT(p. 1 . „, \\ I / _ 44 yg _ 44 Kyg _ 16k yg 64 yg 18 4 Kyg 24Kyg _ 124yo _ 364 Kyp _ 

(k +1)2 yV'-'' ^' yO;y -r \^ 3(3k 4.1) 3k+i 3(3k+1) """ 3k+1 "i" 3k+1 "i" 3k +1 3k+1 3 k+1 

48Kyo 224 224 K 88k \ rr/-, n- 7,„^ -U /" _ ^"^"^^^ _ ^yg 2lKyg 3yg _ 42Kyo _ 6yo , 

3k+1 "'"3(3 K+1) "•" 3k+1 "i"3 (Sk+I)^-" V-^'*^' yO''"'" \^ 3(3 k+1) 3(3k+1) "•" 3 k+1 "•" 3k+1 3k +1 3k+1 ">" 

(;rTTF (K+lFy ^ '^°V ^ ' ' '^ V 3(3k+1) 3(3k+1) 3(3 k+1) 3(3k+1) "•" 3k+1 "^ 3k +1 ^ 
124Kyg 6k yg 64'yo 64' Kyp 244Kyo 12Kyo , II4' , 114'k 444k 22k \ rT(-i 1 \ , 

3k+1 "'"3k+1 3k+1 3k+1 3k +1 3k+1 """ 3(3k +1) """ 3(3k+1) "*" 3(3k+1) "*" 3(3k+1) ^ -" V-^' ^' ^0'' "•" 
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I. 



(k) 
2 



2K^gdf 2yf, df 43Kygdf 43y^df 251 Kypdf 251yodf SKj/gdf 4 ygdf 3lKygdf 

81(3k+1) "•" 81{3k+1) 216(3 k+1) 216(3«;+1) "*" 108(3k+1) "*" 108(3 k+1) 27(3«;+1) 27(3k+1) "*" 9(3 k+1) "*" 

IGly'^d'^ 833 nypd'^ 542yodf 28Ky^d[ 8 yg^ 1663Kyg4 205y^d[ 12815 Kiyp^ 1481i/o4 

108(3«:+1) ~ 18(3k+1) ~ 27(3 k+1) + 27(3k+1) + 27(3k+1) ~ 108(3 k+1) ~ 54(3«;+l) + 54(3«;+l) + 27(3k +1) ~ 

92Kyg 16%^ 245Kyg I 3 i/g 2141k;/o 48 yp . ( 2Ky^df 2ygdf Uny^ df 17^gdf 

81(3k+1) 81(3 K+1) "•" 12(3k+1) """ 3k+1 6(3k+1) 3k+1 ^ 1^27(3k +1) """ 27(3k+1) 36(3k+1) 36(3k +1) "*" 
49Kyodf 49yo df 25lKdf 251df 4Kiyg df Sy^df 9Kyf,df 22yg df MKypdf 

18(3k+1) + 18(3k+1) ~ 108(3k +1) ~ 108(3k+1) ~ 9(3k+1) ~ 27(3k +1) + 2(3k+1) + 9(3k+1) 3k +1 

15lOTt^f 539k df 395df 4 Ky^d[ 8yl,d[ 77Ky^d[ 3 ;/g4 45lKyo4 24yo4 2483Kd; 

9(3k+1) + 18(3k+1) + 27(3k+1) + 27(3k+1) """ 27(3 k+1) 18(3k+1) 3k+1 + 9(3k +1) """ 3k+1 54(3 k+1) 

5754 4k i/g 9lKyg 39lKyo .233k \ rr/i . „, \ , / Sd[y^ 56d[K.y^ 176k yg 16yg 

27(3k+1) "•" 3(3k+1) 6(3k +1) """ 3(3k+1) 2(3 k+1) J-"\^' t/OJ^y 9(3^ +1) "r 9(3k+1) 9(3k+1) 9(3k+1) 

14 4;/g _ 984Ki/g 428Ki/g 12i/g 44d!^yp 3084k yp _ 1808Ki/o _ 48yo \ tt ir. r, \ , Z' 4cif yg _ 

3(3k+1) 3(3k +1) "•" 3(3k+1) "•" 3 k+1 "•" 3(3k+1) "*" 3(3k+1) 3(3k +1) 3K+iy -" V"-*) ^^i i/Oj "I" \^ 9(3^+1) 

84yg 4 ^^Kyg 8d\Kyl 16Kyg 7 df yg 64yg 7df Kj/g 704k yg 116Ki/g 22df yp 24d'^yp 

9(3k+1) "•" 3(3k+1) 3 (3k+1) 3(3k+1) 3(3k+1) "•" 3k +1 3k+1 "*" 3(3k+1) "*" 3(3k +1) "*" 3(3k+1) 3 k+1 "•" 
22dfKyo 3284 k^q 488Kyp \ui(^ i... ^ 1 ul(\ n.v\( "id'^Vp , 14rf'iKyg 44k yg 4yg 7^ yg 

^^H^I 3(3k+1) 3(3k+1) J ^ (U, i, yo j + ^ (U, U, r j ^^ 9^3^ _j_^ + 9(3^+^) - 9(3^+1) " 9(3^+1) " 6(3k+1) ~ 

494 Kyg 107Kyg 3yg ll^yp 77d'iK yp _ 452Kyp _ 12yp , / 20Ki/g 4yg _ 90Ki/g _ 6i/g 

6(3k +1) "•" 3(3k+1) "•" 3 K+1 "•" 3(3k+1) """ 3(3k+1) 3(3k +1) 3k+1 """ 1^3k +1 """ 3(3k+1) 3k +1 3k+1 """ 
180Ki/p 12yp \ TT(r.. „ \ I ( 2d[ yg 144 Kyg 16Kyg _ 3d{y'^ _ 21d[K.y'^ _ 24k yg 64yp 42^^ Kyp 



3k +1 "•" 3K+iy^ v*^' yO;-r \^ 3(3^+1) "r 3(3k +1) "•" 3(3k+1) 3 k+1 3k+1 3k+1 """ 3k+1 """ 3k+1 "•" 

37^+1 - 3(3k+1) ~ 3(3k +1) ~ 3(3k+1) J^K^iVoJ+y- JJT+T^J " JiT^ J -" l^, U, yoj + (^ - (^rpj^ - (^^qiYjT - 

(^rpxpJ-HiU, i,yoj J + (^ - 6(3k+1) ~ 6 (3k+1) J -" i^, i, r j + (^ g^g^ ^-^^ - 9(3^+^) + 3(3«;+i) " 3(3^+1) " 

16Kyg _ 742 yg 64 yg 742 K i/g 704 Kyg 116Kyg 2242 yp _ 244 yp 224^^», _ 3284 Kyp _ 

3(3k+1) 3(3 K+1) "•" 3k+1 3k+1 """ 3(3k +1) """ 3(3k+1) """ 3 (3k+1) 3k+1 """ 3k+1 3(3k +1) 

488Kyo 4942 1704 4942K 2664k 388 k \tt(, n. „ \ , ( 24yg 144 Kyg 44 Kyg 

3(3k+1) 9(3 K+1) "•" 9(3k+1) 3(3k+1) """ 3(3k+1) """ 3(3k+1) I -" l-^, u, (/q) "I" I g (3^+1) "r 9(3k+1) 9(3k+1) 



4yg 74 yg 494 k yg , 107Kyg , 3yg , ll4yp , 774 Kyp 452Kyp 12yo 



9(3k +1) 6(3k+1) 6(3k+1) ^ 3(3k +1) ^ 3k+1 ^ 3(3k+1) ^ 3(3k+1) 3 (3k+1) 3k+ 

90^ Vp _ 6yg 180k yp 12yp '\ tr/n. „, \ , / 24 yg 144 '^Vq , IS^yg _ 34 yg _ 2l4Kyg _ 24Kyg 



10 I /^ 20k yg 4yg 

-1~^\^ 3k+1 "^3(3k+1) 



3k+1 3k+1 "•" 3k+1 "•" 3K+iy -'-' V"-'5yO;-r \^3(3k_,_1) -T 3(3k_,_1) -T 3(3k _,_1) 3^^,;^ 3 k+1 3k+1 """ 

64 yp 42d'^Kyo 48k yp 114 77^'^ k 88f^_\ ff Ci • im^ -^ /' 60k 4 \ rji'n n. „. N , 

rM^+ 3k+1 +^;^+r~3(3K+l)~3(3K+l)~3(3K+l)J ^U.yoj + l^-(;^+X)7-(^ +i)^j-«iU,U,yoj + 

14k4 24 16k W/p 1.,. \, ^Kzi!_^ ffCi a.Y\^(^^:!^^>&^^ljML-l3ML-M^^ 

(k +1)2 (k+1)2 (k +1)2^-"VU, J-,yo;-^3(3«;+i)^ -n(l,U, J- ;-^\^9(3K+i)"r9(3K+l) 6(3 k+1) 6(3k+1) "^ 

11k yp43 llyp4^ 49K43 49df 4yg42 2k yld'^ 'iyldf Unypdf I2ypdf Undf 

3(3k+1) + 3(3k +1) ~ 18(3k+1) ~ 18 (3k+1) ~ 9(3k+1) + 3k+1 + 3k +1 3k+I 3 k+1 + 3k+1 + 

8542 20Kyg4 17 Kyg4 74Kyp4 533k4 4Kyg 29Kyg 122 Kyp , 97k \ rrf-, 1 ^_ 

9 (3k+1) 9(3k+1) "*" 3k+1 3k +1 "i" 9(3k+1) 3 (3k+1) "*" 3(3k+1) 3(3k+1) ^ 3(3k+1) ^ -" v-^' -^' wO^ 

l_2o-|'-| -,.Y\ ^ /80^ , 16^g _ 360k yg _ 24y2^ 720k yp , 48yp \ TT(n. o r,. „. ^ , / 10«^i/g , 
gTT r!^l,i,i- j -h ^^3 ^_^^ -h 3^3^_^^^ 3«.+l 3k+1 "^ 3k+1 ^ 3k+1^ "" '>'^' ^' '^i i/O^ "^ (^ 3k+1 "^ 

2 Vp 45Kyg 3 yg 90Kyp 6yp , / 30k 2 \ Uff). ,,-\\ fTfr] () C). V) 1 Z' Hl/g 1 

3(3k+1) - 3^ - 3^i+T + 3^i+r + 3li+T + [- JJ-H)^ - (« +1)2 j -« (U, yoj j ^ (U, U, U, Y j + (^3(3 ^+1) + 

564 Kyg I 64 Kyg _ 124yg _ 844 Kyg _ 96k yg 244 yp I684 Kyp 192Kyp \ o-/r| r. 1 \ , / 84 yg 

3(3k+1) "•" 3(3k+1) 3k +1 3k+1 3k+1 "i" 3k+1 "i" 3k+1 "i" 3k+1 ^ -" '^'^J '-'' ^' ^0/ "i" 1^3(3k+1) """ 

56d{ Kyg 64Kyg _ 124yg _ 844 Kyg _ 96Kyg 244 yp , 1684 Kyp , 192k yp \ TT(n. -, n- 7/ "l -U /^J^^ 1 

3(3k+1) "•" 3(3k +1) 3k+1 3 k+1 3k+1 "i" 3 k+1 "i" 3k+1 "i" 3k+1 J ^ y-^' '^^'■^' UO J ^ \3 k+1 ~^ 

3(3k+i) ~ r^ ~ sm + 3^r+i + 3^ + (- (;mF~ (;^+i7J^(0;yo)j-H'(o, i,0;y) + (^3(3^'+") + 

442 Kyg 324 Kyg 16k yg _ 642yg _ 18 42Kyg _ 484 Kyg _ 24Kyg 124^ yp 364^ Kyp 96 4 Kyp 

3k +1 "•" 3(3k+1) "•" 3(3k+1) 3k+1 3k+1 3 k+1 3k+1 """ 3k+1 "•" 3k+1 "•" 3k+1 "•" 

48Kyo \ Tj^n 1 1-7) ^ I f ^"^1^0 I 564 Kyg i 64k yg 124 yg 84 4 Kyg 96Kyg 244 yp i 1684 Kyp i 

3k +1^-" V"-*) J-) -Lji/OJ -I- \^3(3«. +1) -I- 3(3«._,_1) -I- 3(3k+i) 3k+1 3k+1 3k +1 """ 3k+1 """ 3 k+1 """ 

ro _ 44d'i _ 3084k _ 352k \ tt(, o r,. „. n 
L 3(3 K+1) 3(3k+1) 3{3K+l)J^y^'^^^^'y'^r 

3FK + ( ~ ( K+l)2 - (;^+T7)-^(0'yo)j -H'(l,0,0;y) + (3^3^!) + "liK+T" + 3(3K''+r) + 3(3k+1) 



192Kyp _ 44d'i _ 3084k _ 352k \ tt(^ n. p.. „,\ , ( 14Kyg 2yg _ 21k yg _ 3yg 42k yp , 

3k+1 3(3 k+1) 3(3k+1) 3(3k+1) / ^"^ V"^' "' "' ^O/ """ \3 (3k+1) """ 3(3k+1) 3k+1 3k+1 """ 3k+1 """ 

14k 2_\ TT(p.. ^,\\ TTf-, n n-V\ J- fj^xJiL _L ^'^^ '^yp _L 324 Kyg 16Kyg 
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Gdfyl ISd'^Kyl 48^ Kj/g 24Kyg l2d'^yo SGd'^Kyp 96d'^Kyo 48k yp 22cif 22df k 176d'^K 

3 K+1 ~ 3k+1 ~ 3k+1 ~ 3k +1 + 3k+1 + 3 k+1 + 3k+1 + 3k+1 ~ 3{3k+1) 3k+1 ~ 3(3k +1) 

88k \ TT(-, n. -,.„ N / 4df^g 4 df Kyg 32<Kyg 16Kyg 6df yg 18dfKj/g 48d'iKyg 24k yg 

3(3K+l)y -"'^^''-'' ^' i'0;-|-\^3(3K+i) "T 3k+i "^ 3(3 k+1) "i" 3(3k+1) 3k+1 3k +1 3k+1 3k+1"'~ 

12d[^yo 36^2 Kj/o 96<Kyo 48Ki/o 22df 22dfK ITG^k 88k \ tt(-, -, o- „ \ , f l^Kyg 

3k+1 "I" 3k+1 "I" 3k +1 "•" 3k+1 3(3k +1) 3k+1 3 (3k+1) 3(3k+1) ^ -" V-^, J^j >J> tfOj i" \^3(3«;+1) i" 

3(3k+i) ~ W+1" ~ 3^ + s^n + rl+T + (- (;rpfp-- (;-|4)^j-H'(0;yo)j-H'(l,l,0;y) + (^3^^+17 + 

2ygdf _ 3Kygdf _ 3yg_df 6Kyorff , 6 ypdf _ Undf _ lldf 4.Kyf^ df _ ISKygdf 36Kyodf _ 

3(3k +1) 3k+1 3k+1 """ 3k+1 """ 3k+1 3(3k +1) 3(3k+1) "•" 3k+1 3k +1 "■" 3k+1 

22k df 4:Ky^d[ l8Kyf,d[ 36Kyo d[ 22Kd[ 4k y^ 6Kiyg 12 Kyp 22k \ tt(-, i i . „, ^ , 

3k+1 "I" 3k +1 3k+1 "I" 3k+1 3k+1 "•" 3{3k+1) 3k+1 "i" 3k+1 3(3K+l)y -" i^i, ±, i, (/o; -|- 

T^ - (;^)^(0,0,0,0;yo) + ( " (^ " (;^) ^(0,0,0,0;^) + {- ^ - 
(^-(;w)^(0'0'0'l' ^o) + (-^-(|^-(;^)^(0, 0,1,0; ^o) + ( - (;^ - 
(^)i7(0, 0, 1, 0; y) + ( - (H^ - (i^ - (1^ - (^^ 

7k 1 \ TT(n. -, -I n-l-^-u/" ^'"4^,. 2 df 12Kdf 12k4 4k \fr(n i i 1.,,„^ , 

(;mF~ M^j ^(U, i,i,U, r j+(^- (^rpxp- (^rpxp- (^ +i)i - (;rj:x)7- («. ^^yi JH{U, L, i, L,yo) + 

ffn 1 1 f)-Y] \ R(0-L.\( ^'^'i^ y» ^^"'i^o I 4dfKyg 80d'i Kyg 128Kyg 16i/g 17df yg 

rH^i,l,i,U, i- J-^-ni^U, (/o;\^27(3k+1) 27(3k +1) ^ 9(3k+1) 27(3k+1) "^ 27(3 k+1) "^ 27(3k+1) 18(3k+1) "^ 

Md[y'^ ndfnyl SQd'^ Kyi l&inyl 6;/g 49df^;o 302d;i/o 49df k yp 5744Ki;o 1420Ki;o 

9(3k +1) 6(3k+1) "•" 3(3k+1) 3(3k +1) 3k+1 "•" 9(3k +1) 9(3k+1) "•" 3(3k+1) 3(3k +1) ^ 3(3k+1) + 

48i/u _ 92kC3 _ 4C3 \ I fTCn. V^ ( ^'^^yp - ^ "'i^^o. _L 2rffKyg _ 40d;Ki/g 64 Kj/g Syg _ 

3k +1 3k+1 3k +1 y ^ -'-' y^^ ^ J\ 27(3k+1) 27(3k+1) """ 9(3 k+1) 27(3k+1) """ 27(3k+1) """ 27(3k +1) 

17dfyg 224 ^g 17dfKyg 404 Kyg 82k yg 3yg 49d;2 ^;o ISl^yp 49 ^^Kt/p 287<Ki/o 

36(3k+1) "•" 9 (3k+1) 12(3k +1) "•" 3(3k+1) 3(3k+1) 3k+1 "•" 18(3k+1) 9(3k+1) "*" 6(3k+1) 3(3 k+1) "*" 

710Kyp 24yp /' 4d^jg , 28d[ Kyg _ 88Ki/g _ 8yg _ 74^;g _ 49<Kyg 214k yg 6^/g 

3(3k+1) "•" 3 K+1 "•" 1^9(3k+1) """ 9(3k+1) 9(3k +1) 9(3k+1) 3(3k +1) 3(3k+1) """ 3(3k+1) """ 3k+1 """ 
22< yo 154d[Kyo _ 904Kyp _ 24yo \ rrfn. \ , / 2cifi/g _ 4 ^yg 2dfKyg _ 4d'^Kyg _ 8 Kyg _ 

3(3k+1) "•" 3(3k +1) 3(3k+1) 3k +1^ -" V"-*) i/Oj i" \^ 9(3^+1) 9(3k+1) """ 3(3 k+1) 3(3k+1) 3(3k+1) 

7(jf^;g 34 yg _ 7d'-^Kyl S5d[Kyl 58 Kyg llfjfw _ 124^0 lldfKyp _ 164ci;Kyp _ 244 Kyp _ 

6(3k +1) "•" 3k+1 2 (3k+1) "*" 3(3k+1) "*" 3(3k+1) "*" 3(3k +1) 3k+1 "*" 3 k+1 3(3k+1) 3(3k+1) 

494^ 854 _ 49dfK 1334k 194k \ tt(-, . „, \ _l_ ( 40«^i/g , Syg _ ISOKyg _ 12yg 

18(3k +1) "•" 9(3k+1) 6(3 k+1) "•" 3(3k+1) "•" 3(3k+1) ^ "" v-"-' ^0'' \^ k+1 "•" 3(3k+1) 3 k+1 3k+1 "•" 
360Kyo ^%0_'\ tr/n n.„ ^ I M 4yg , 284 K^g , 32Kyg 64 yg 424 Kyg 48k j/g , 124yp , 84^ kj/q 



7rw-(^)^(i'0'0'0;^) + (-(^-(^)^(i'0'i'05n-^(i'i'0'0;^ 



K+1 "i"3K+iy-" '>'^'"-''yO;-|-\^3(3K+i) "r3(3K +i)"r3(3K+i) 3 k+1 3k+1 3k+1 "i" 3k+1 "i" 3k+1 "i" 

96Kyo \ TT(p. 1 \ I / 44 yg 284 Kj/g I 32Kyg 64 yg 424 Kyg 48Kyg 124yo 844 Kyp 96k yo 
3K+iy ^ v^' -^'y0;-|-\^3(3«._,_l)^ 3(3k+i) "r3(3K +1) 3k+i 3 k+1 3k+1 """ 3 k+1 """ 3k+1 """ 3k+1 

224 1544 K 176k \ rr^. „ X / 24^yg 24^ Kyg 164 Kyg 1 S^yg 34^yg 94^Kyg 

3(3k+1) 3(3k+1) 3(3K+l)y -" V-LjU, (/o; -I- ^^3(3^^^-) -I- 3^_,_]^ "•" 3(3k +1) "•" 3(3k+1) 3 k+1 3k+1 

244 Kyg 12Kyg 64^yp 1842Kyp 484Kyo 24k yp 114^ 114^ k 884k 44^ 

3k+1 3K+1+3K+1"'" 3 K+1 + 3k+1 + 3k+1 3(3k+1) 3k+1 3(3k +1) 3(3k+ 

>(STF-rfTF)^(0'0'0;yo) + (-^- (;SfF-(^)^(0'0'i'^°)- 

14 __32ii_\ u/n 1 n... ^ I ( 6k4^ 242 16k4 8 k \u(n 1 i..,,A 46kC3 2(3 



ff (1 • V^ (ijl^iA _L ^^^^g _ ^KTT^yg _ vr ^yg 7K7r2yp , Tr^yp , / _ 77r2K TI^__\ RfC)- .,^\ _ 

■"v^'-^ ''\^9(3k+1) "^ 9(3 K+1) 2(3k+1) 2(3k+1) "^ 3k +1 "^ 3k+1 "^ \^ 3(3 k+1) 3(3k+1) ^ -" V^, ^Oj 

16_kC3 \ I 92KygC3 I 4ygC3 _ 138 KygCs _ 6ygC3 , 276KyoC3 , 12yo Cs , IIktt' 






3k+1 7^3 (3k+1) ^ 3(3k+1) 3k+1 3k +1 ^ 3k+1 ^ 3k+1 ^ 30(3k +1) ^ 30(3k+1) • 



41 



C. The /C integrals 

C.l The /C integral for k = 

The e expansion for this integral reads 

/C(e; yo, 3 + ^e; 0) = ^k^-^l, + ^k^^'l + k^^^ + efej'^^ + e^fcf + O (e^) , (c.i) 

where 

k_2 = 1, 

fc(0) = M_3y2+6y^_2iJ(0;yo), 

^4^ + 3d'ix2 - 6d[x + i^ W(l; x) + AH{0, 0; x) + 2d[H{0, 1; x) - ^, 

, (0) _ 2dfx'-' _ Ud[x3 _ ^2 ^3 56^ _ ndfx^ 2Sd[ x^ ^^ _ o , 49<x _ 157 d\x _ o^ , 
fi.^ — 27 27 9 "•" 27 36 "*" 9 """ 2 ^"^ "•" 18 9 T X -|- 

32x+(^-^-l4^ + 10x2 + ^-28x + ^)//(0;x) + (^-i^-^ + 
5d;z2 + H^-14d'iX-^ + ^)i/(l;x)+(^-12x2 + 24x)//(0,0;x)+(i4^-6d;x2 + 
12(i;x)i7(0, 1; x) + (^ - 6d;x2 + 12d;x - ^) F(l, 0; x) + (^ - Sd^^x^ + ed^^x - 
'£)iJ(l,l;x)-8F(0,0,0;x) - 4d;i7(0, 0, l;x) - 4d; F(0, l,0;x) - 2(if i7(0, 1, 1; x) - 2C3, 
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^(0) _ 2 „3^/3 , 43x2d^ ^5i^i£ I Offfn 1 1 1-tW3 + H^!^ 191 x^df 548xdf 
'''2 — ST-^ "1 ^ 2T6~ 108 I- ^-n l^U, 1, i, l,x;a;^ i g 108~~ "' 27 '" 

4F(0, 0, 1, 1; x)(if + 4 F(0, 1,0, 1; x)(if + 4/7(0, 1, 1, 0; x)df + ^tt^x^ d'^ - ^^|^ - ^vr^x^d'i + 
^^^-^ + iivr^xd'i - i^^ + 8 i7(0, 0, 0, 1; x)d{ + 8i7(0, 0, 1, 0; x)d{ + 8i7(0, 1, 0, 0; x)d'^ - ^^^ + 



(^_Ml^ + 4C|- + 14d^_20^2_44dl.^3g^_2^^J^^Q^Q.^^^|^^ 



54 ' 18 1 27 ' ^ ^-i V") ") ") -^' -^y^-l I ^--^^y^j-,^-, -i-i^,^ j^i I ^j^-i ^^v, J., v^, v^, o^yu,]^ 27 

328x3 , Svr^x^ _ 1 7^2 _ 7 7r2x , 79^ , / _ A-r-S^'S , 170:^ df _ 49xdf 251df 14 x3df _ 2&x^d'^ 
81""" 6 -^'-^ 3 -r t^x^ y 27"^ "l "I" 36 18 """ 108 "'"27 9 "•" 

i^ - ^ + ivr^x^dl - ^^ - ivr^x^d; + 9x2^; +7r2xci; - 32 xd^ - iifj^ + ^) i^(l; x) + 

10^x2 _ H^ + 28dlx - ^)i?(0, 1; x) + ( - |df x^ + H^^ + Z^ _ lod^x^ _ H^ + 
28d;x + ^-i^)i7(l,0;x) + (-|xM' + ^-ii|^ + ^ + i^-5x2df + 14xd;2- 
^) i7(l, 1; x) + I' - i^ + 24x2 - 48x) i7(0, 0, 0; x) + (^ - ^4^ + 12 d'-^x^ - 2Ad'^x\ H{0, 0, 1; x) + 

- ^4^ + 12d[ x2 - 24d;xW(0, 1, 0; x) + l' - fdf x^ + 6df x^ - l2dfx]H{0, 1, 1; x) + 
^ + i2d'i x2 - 24d'ix + ^)f(1, 0, 0; x) + ( - I dfx^ + Gdf x^ - 12(if x + ^) //(I, 0, 1; x) + 

Idfx^ + edf x2 - 12df X + ^)i7(l, 1, 0; x) + ( - fx^df + 3 x^df - 6xdf + 
i^)i7(l, 1, l;x) + 16 F(0, 0,0,0; x) + F(0;x)( - Adfx3 + ^^ + ^i^ - iifi + IZ^ - 

Me! _ ^2^2 + 18^2 _ 49^ + 31^ + 2^2^ - 64x + 4(3) " | X^S + 6x^(3 - 12xC3 " fj- 
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C.2 The K. integral for k = 1 

The e expansion for this integral reads 



/C(e; 2/0,3 + d\e- ) = ^k'^H + -k^}\ + k\^^ + ek^^'^ + e^k'i^ + O {e^) , (C.2) 



where 



^.(1) _ 1 

t-_2 — 4' 

^-'i = f -¥+3yo-i?(0;yo), 
^ + ^^ + ¥ - ^d[x - 3a; + i^ + ^) //(I; x) + 4/7(0, 0; x) + (d'l + l)H{0, 1; x) - ^, 

rffx3 4^x3 ^2 ^3 7^3 1742^2 95^,^ ^2 ^2^2 ^^g^2 49^/^2 ^ ^eS^X 9^ , 515x , / 4 4^3 

27 9 9 "•" 3 72 """ 36 "•" 2 24 "•" 36 18 ^ ''^ "•" 12 ^ \^ 9 

A ^3 H^' I 53^2 , 22d[x I46x , n^\ urf,.^\ , /4'^' K^' ^3 7 df x^ , 23<x2 , glx^ , H ^f ^ 
^x 3"'"3"'"3 3"'"3y^v'^''^^"'"\^9 9 "^ 12 "'"6 "'"12"'" 6 

3ii£_83x_4^+ ^ + f)^(l;2^) + (¥^-24x2 + 48x)i7(0,0;x) + (^ + ^-6<x2- 
3x2 + 12d;x + 6x + 2W(0,l;x)+('^^ + ^-6d;x2-6x2 + 12d;x + 12x-^-f W(l,0;x) + 

j^d^^^_^_3d|^_3^,^2+3^+3^,2^ + 6^,^_3^_ll^_llA 

16i7(0, 0, 0; x) + (-4d; -2) i7(0, 0, 1; x) + (-4d'i -4)i7(0, 1, 0; x) + (-d'^-2d[ + l\ H{0, 1, 1; x)- ^, 

, (1) _ _ J_ s ,,3 , 43x^df _ 251x df Sx^df _ 635a:" df 3631x4" J_ 9^3 Jf _ 11^'4 _ 
fi.2 81-^ "1 "'" 432 216 "'" 27 432 "'" 216 "T 27" -^ "l 9 

T_„2^2jI I 1195 x'^d'^ 11^2^ jl _ 583 Ix 4 _ yr^x^ , c 3 , 537r" a" _ 1169x" _ 737r"z , 1139x , 
3g/l X U]^ -I- -^44 -I- -^g/l xo.^ .^2 3 "'""-'"''"'" 36 48 18 "'" 8 "'" 

j_ 3 ,,3 17a;"df _ 49x df 251df llx^df _ 173 x'^df 481^4" _ 2455 df , 1 2 3 j/ _ 17^3 4 
27X a^ +72 36 "•" 216 "'"27 72 "•" 36 216 + 9^ ^ "l 9 

1 „2^2^/ , 571x"4 2^ J/ _ 1013^4 _ 11^"4 , 1591 d\ , ^^ _ J^ _ ^^ , SOTx^ , _2^ 191x 

2 /I X u,]^ -r 72 "T " -^ "1 36 18 "'" 72 "'" 9 3 2 "'" 24 "'" ' "^ 4 

ll-I + ^)i7(l;x) + ( - i^ + 16 x3 + ^ _ 212xi _ 88<|_^ + 5M. _ 4|i^ if (0, 0; x) + 

4^;2^3 + 34<|^ + 2x3 + Z4£!-M£!_i9_-i_^ + 45dlx + 26x-if^-^ + 4) 

4^.2^3+ M£!+4x3 + I^-l4^-6i|!_^ + l^+i^ + l^_^_39) i7(l,0;x) + 

1 3 J/3 _L 7x" df llzdf 49df 7^3 d'j^" 13a" df 17^^" 217 df 19^3 4 43a" 4 59a ^ 
gX 0;^ H j2 6 '" ^6~ "I 9 4 ' 2 36 ' 9 4 ^ 2 

Z^_^3 + 61ai_8|a^^^^(l^l.^)^(^_6^^9g^2_i92^^^(0^0,0;x)+(-i^-2x3 + 

24(i'ix2 + 9 x2 - 48d'ix - 18x - 2) i7(0, 0, 1; x) + (^ - iM^ - ^ + 24^^x2 + 12x2 _ 43^/^^ _ 24^ _ 
ii(0, 1, 0; x) + ( - |df x3 - ^ + ^ + 6df x2 + ed'iX^ - Sx^ - 12^2 x - 12d'iX + 6x - 4 ^ + 
2)ii(0, 1, 1; x) + ( - i^ - i^ + 24d;x2 + 24x2 - 48d;x - 48x + ^ + f ) H{1, 0, 0; x) + 
142^3 _ 2 (i'^a;3 + 6df x2 + 9d;x2 - 12d;2x - 18d;x + ^ + lld'i) ii(l, 0, 1; x) + ( - fdf ^3 - ^ + 
^ + 6d;2x2 + l24x2-6x2-12(i;2x-24ci;x + 12x + ^ + ^- f)i7(l,l,0;x) + (-ix3df + 
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— 2"^ - 3xd'{ + — g^ - x-^d'i H 2"^ - 9xd'^ + ^j^ + x^^d^ ^ + 9xdi ^^ -^ + ^--3x + 

^] H{1, 1, 1; x) + 64i7(0, 0, 0, 0; x) + (16d; + 6) H{0, 0, 0, 1; x) + {Wd[ + 8)H{0, 0, 1, 0; x) + ('4d;2 + 

4d'i - 2) H{0, 0, 1, 1; x) + (16d'i + 16)H{0, 1, 0, 0; x) + Udf + 6d0 i7(0, 1, 0, 1; x) + Udf + 8^ - 
4)i7(0,l,l,0;x)+(df+3df_3rf; + lW(0,l,l,l;x)+i7(0;x)(-^df x3 + i^ + 4-!-i_28_^ 



nd'-^x^ d^dix^ r> 2 2 , 259x2 49d'?x , 530c(', a; , . 2 515t , /^a \ o 3a , n 2 a in a 11 tt'* 

^^ g 27r^x^ + ^^f ^ + ^9^+4 7r^x-^ + 6C3J-2x'^C3 + 9x^C3-18xC3-^. 

D. The ^-type collinear integrals 

D.l The A integral for A; = and arbitrary k 

The e expansion for this integral reads 

X(x, e; ao) 3 + die; k, 0, 0, qa) = xA{£, x; 3 + die; k, 2) 

1 (k.O) , (k,0) , («:,0) , 2 (k,0) , /o /' 3\ V-^-^i 

where 

(k,0) _ 1 

(k,0) ^ QtS , «ao I Qq _ _£L _ 4« gg _ 4ag "g , 3ag S^ag , 3a§ 

"0 4(x-l) "•" 4{k +1) ^ 4(k+1) x-1 3{k+1) 3{k+1) """ 3 (x-l)'^ """ 2(a;-l) "•" k +1 "•" k+1 



^)i7(0;x) + ^^|i^-;A_, 



(k,0) rfiag diKa^ diKaf^ 7k ag 7kq;q diag Sag 

'^1 ~ ^8(k+1) ~ 8{k +1) ~ 8{a;-l){K+l) + 8{a;-l){K+l) + 8{k +1) ~ 8(x-1)(k+1) + 8(x-l) (k+I) + 

5ag 13diaQ 13diKaQ di Kog T/tag 2diKog lOftag 61k ag 

8(k+1) """ 18 (k+1) "*" 18(«:+1) "*" 2(x-l)(«:+l) ~ 2(a;-l) (k+1) ~ 9(x-1)2(k +1) + 12(x-1)2(k+1) ~ 12{k+1) + 

diag _ 5 ag _ 2diag 35ag _ 125ag _ 23diag _ 23diK ag _ 3diKag 

2(a;-l)(K+l) ~ 2(x-1)(«;+1) ~ 9(x-1)2(k +1) + 36(x-1)2(k+1) ~ 36 (k+1) ~ 12(k+1) ~ 12(k+1) ~ 4(x-1)(k +1) + 



4lKQg 2diK ag 39KaQ diKog 27 Kog 107Kag 3diag 

8{a;-l){K+l) + 3{a;-l)2{K+l) ~ 8(a;-l)2 (k+1) ~ 2(x-1)3(k+1) + 8(x-1)3(k+1) + 8 (k+1) ~ 4(x-1)(k+1) ^ 

89 gg 2diag Tlog diag 43ag 203ag 25diao , 

24(x-1)(k+1) "•" 3{a;-l)2(K +1) 24(a;-l)2{K+l) 2 (x-1)3(k+1) "*" 24(x-1)3(k +1) "i" 24(k+1) "*" 6(k +1) "*" 

6(k+1) "•" 2(x-1)(k+1) 2(x-1)(k +1) 3(x-1)2{k+1) "*" (x-1)2(k+1) "*" (x-1)3(k +1) 2(x-1)3(k+1) 

2diK gp _| 45Ka(] 105Kao _, dictp 13ao 2dia() | 3ao i_ 

(a:-l)4(K+l) "•" 4{a;-l)4(K +1) 4(k+1) "•" 2(x-l) (k+1) 6(a;-l)(K+l) 3 (a:-l)2(K+l) "*" (a;-l)2(K+l) "*" 

di ao 23ao 2diao , 61ao 169ao ( _ 1^ "g _ ^^ _ "g £!a J_ 

(a;-l)3(K+l) 6(x-1)3(k +1) (x-1)4(k+1) "*" 12(a;-l)4( k+1) 12{k+1) ^ \^ 2(a;-l) 2 2 (x-1) 2 "*" 

2Kag 2k ag 8Kag 2 ag 2ag Sag 3 Kag 2KQg k ag „ 2 3ag 2 ag gg 

x-1 ~3(x-l)2 + 3 +^^~3(x-l)2 + 3 ~ ^^T + (x-l)2 ~ (a;-l)3 ~ "'^"O ~ x~l + (x-l)2 ~ (a;-l)3 ~ 
c„,2 I 2k qq 2Kao I 2k qq 2Kao , q,^„._ i 2 qq 2a() , 2ao 2 qq , q 5k , 5k 

5k I 5k I 25k 25k 5 1 5 5 1 5 1 49 1_\ ufn.^ \ j_ 

6(a;-l)3 "^ 4 (x-l)* "^ 12{a;-l)5 12 4(x-l) "^ 6{a;-l)2 6 (a;-l)» ^ 4(x-l)4 "^ 12{a;-l)-''' 12 J ^ \^^' "^0) ^ 

5k 5k _| 5k 5k 25k ,_ 25k i 5 5 1 5 5 

4(a;-l) 6 (x-l)'^ """ 6(x-l)3 4 (x-l)4 12{a;-l)5 "•" 12 ^ 4{a;-l) 6(x-l)2 "i" 6 {a;-l)» 4(x-l)4 

49 I 49\ ZJm--r^ I Z' '^^"o "^^"O I S ^i"0 I ^'^i"o 2diag , 2 3ciiag 2di gg diag 

12(x-l)5"ri2^ -"V^'-^^'Tl^ 2 2{a;-l)"^ 3 '^x-1 3{a;-l)2 « "1"0 x~l "^(^-1)2 (a;-l)» "T" 

S^ ^, _l_ 2di QQ 2ciiao I 2diao 2 diap 25iJi di 1 2di di 1 2di ^ tt(^ . \ , 

«aiao + ^T]- - (^31)7 + (jzrjp- - (jnyr g 2{j:^ + 3 (x-i)2 " (J^rp- + (^3T)T j -« (i, ao j + 

(jrijF - (SrT)ir + k - (^33^ + i I ii (U, ao j-H (i, 2:j + I - i^irrry - ^ - 4 (x-i) " X + i^ " 3{a;-i)2 + 
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4k afi a^ g^ 

3 + x-1 ~ 3(x-iy 

Kap nap , Kap 

x-l (a;-l)2 "T {x-iy 

5k I 5k I 25k 

^rP' "•" 4 (x-l)4 ^ 12(x-l) 



"o I i^ _ 3Kag K Qq _ i^ap _ o^ ^2 _ 3ag "p ^ _ "g _ q^2 , 

;^4F"^ 3 2{a;-l) "^ (x-l)2 2(x-l)3 '3«' «0 2{a;-l) "^ (x-l)2 2 (a;-l)3 <3«0 "T 

^-(^ + 4Kao + a^-(;^+(^-^(x-l)4 + 4ao-4(|^ + ^(|^- 

25k 25k I f 2k 2__\ TT(n- rv ^ 2diiJ'(l;ao) 5 , 5 

6(a;-l)3 ' 4 (x-l)4" ^ 12(x-l)S 12 "^ \^ (x--l)S (x-l)-'^ ^ ^U, «o; (a;-l)5 4(a;-l) ^ 6 (a;-l)^ 

6(^ + 4(^ + TT7^-i)^(^iM;^) + (-(:j^-2K-(^ 

{-ji^ + j^-^ +j^-i)h{1,0;x) + [j^-j^ + k -^ + ljH{l,c,{aoy,x) + 

\ ~ (a;-l)5 ~ (^3i)5 j^(ci(ao))Ci(ao);x) + 2(j:_'i)5(k+i) " 2{k+1) + 6{a;-l>'5(K+l) ~ 'M^' 

(k.O) 
02 = 

djag 3diOQ d^KOg 5ciiK oj] c(jKOq 5ciiKOg tt kQq 35KaQ 

16(k+1) ~ 8(k+1) "*" 16(k+1) 8(k+1) + 16(x-1)(k +1) ~ 8(x-1)(k+1) ~ 24(x-1)(k+1) "*" 16(x-l) (k+1) ~^ 

35Ka;^ dj a(^ Sdiaf, _ n^a^ 21ag 21ag _ tt^q,^ _ 43dfag 

16(k+1) + 16{x-1)(k+1) ~ 8(x-1)(k+1) ~ 24(x-1)(k+1) + 16(x-l) (k+1) + 16(k+1) ~ 24 ~ 108(k+1) + 



505diaf^ 43d^KQ? 33 dinaf^ d'^Ka^ , bdiKOg , Tr^Kctg 35k Qq , M^Kaf^ 

216 (k+1) ~ 108(k+1) "' 8(k+1) 4(x-1) (k+1) + 2(a;-l)(K +1) + 6(x-1)(k+1) ~ 4(x-1)(k+1) + 27(x-l)2 (k+1) ~ 

13diKOQ TT^KQ^ 1055 Kajj 2945kq^ <^iC«o _|_ 3di ag '"'^'^o 

8(x-1)^(k +1) ~ 18(a;-l)^(K+l) + 216(x-1)^(k+1) ~ 216 (k+1) ~ 4(a;-l)(K+l) + 2(a;-l)(K+l) + 6(x-1)(k+1) ~ 

21ag 4dfag ISldiag n ^gg 473ag 1607ag 27r^ gg 

4(a;-l)(K+l) "•" 27(a;-l)2 (k+1) 216(x-1)2(k+1) 18(x-1)2(k+1) "•" 216(x-l)2 (k+1) 216(k+1) + 9 + 
95dfog 347di og 95dfKag 673diKQg 3d2K ag 167diKag Tr^Kog 172lKQg 

72(k+1) ~ 48(k+1) """ 72(k+1) ~ 48(k+1) + 8(a;-l)(K+l) ~ 48(x-l) (k+1) ~ 4(x-1)(k +1) + 144(x-1)(k+1) ~ 

4df Kag 247diKag Tr^Kag 2279Kag d^ Kag 259diKag 

9(a;-l)^(K+l) + 48 (x-1)^(k+1) + 6(a;-l)^(K +1) ~ 144(a;-l)^(K+l) + 2(a;-l)3(K+l) ~ 48 (x-1)3(k+1) ~ 
TT^Kog 1987Kag 5987 Kag 3d^ag 311^1 ag tt^ ag 1103ag 

12(x-l)a(K +1) + 144(a;-l)3(K+l) + 144(k+1) + 8(x-1)(k +1) ~ 144(a;-l)(K+l) ~ 4(x-1)(k+1) + 144(x-1)(k+1) ~ 

4dfag 125diag Tr^gg 977ag dfgg 355diag 

9(a;-l)2(K+l) + 48 (x-1)2(k+1) + 6(a;-l)2(K +1) 144(a;-l)2(K+l) """ 2 (a;-l)3(K+l) 144(x-1)3(k +1) 

TT^gg I 661ag 2741ag _ tt^ gg _ 205djao 575diao _ 2054Kao 1325 diKap _ 

12(x-l)a(K+l) "•" 144 (x-1);^(k+1) "•" 144(k+1) 2 36(k+1) """ 24 (k+1) 36(k+1) """ 24(k+1) 

dlKap _ 2diKao _|_ n ^Kap , 32Kao , id^Kap 65diKap n^ nap , 

4(a;-l) (k+1) 3(x-1)(k+1) "*" 6(a;-l)(K+l) "•" 9(x-l) (k+1) "•" 9(x-1)^(k +1) 12(a;-l)^(K+l) 6(a;-l)^(K+l) "*" 

ITKap d^Kap I6I diKctp , Tr^Kop 338Kap , MfKap 889di Kap 

(x-l)'^ (k+1) (x~1)3(k+1) "•" 12(x-1)3(k+1) """ 6 (x-1)3(k+1) 9(a;-l)3(K +1) "*" (x-1)4(k+1) 24(x-1)-*(k+1) 

Tr^KQp I 668Kap 1127Kap d-^^ap 4diap _j_ tt^ gp 28ap _, 

6 (a;-l)'i(K+l) "•" 9(x-1)'*(k +1) 9(k+1) 4(a;-l) (k+1) "•" 9(x-1)(k+1) "•" 6(a;-l)(K+l) 9(x-1)(k+1) "•" 

4 rf|ap 97diap Tr^gp , 7 ap '^iQQ , 209diao , n^ap 

9(a;-l)2(K+l) 36(a;-l)2 (k+1) 6(x-1)2(k+1) "*" (a;-l)2(K+l) (x-1)3(k +1) ^ 36(a;-l)3(K+l) """ 6 (a;-l)3(K+l) 

98ap I 4 dfgp 1081diap n^ap , 158 ap 347ap _, 27r ^gp 1 f d-iaf) 

9(x-1)3(k+1) "•" (x-1)4(k+1) 72(a;-l)4 (k+1) 6(a;-l)4(K+l) """ 9(a;-l)4(K+l) 9(k+1) "•" 3 """ \^ 4 "•" 
Ir/ .- ^.4 I ^l^"o 7Ka(^ Tko^ dio^ 5 a;j SctfJ 13diag 13 , 3 diKag , 7k ag , 4diKag 

4"l'*"0"r4(x-l) 4 (x-l) "^"r4(x-l) 4(a;-l) ^ 9 "g" OiKOq ^ZTT "^ ^^^ "^ 9(^31)7 

19k og 6lKag di ag 5ag 4diag 35ag 125ag 23 diog , 23 j 2 1 3rfiK ag 4lKag 

6(a;-l)2 "^ 6 i^^ + i^ + 9 (a;-l)2 ~ 18(x-l)2 + ^^~ "^ 6 '~ T'^l'^'^O + 2(a;-l) ~ 4(x-l) ~ 

4diK ag 39K«g diK ag 27Kag 107k ag 3diag 89ag 4diag 7lQg diog 

3(x-l)2 + 4(a;-l)2 + (i^-l)^' ~ 4(a;-l)3 4 '" 2(a;-l) ~ 12 (x-l) ~ Six-l)'-' + 12 (x-l)'^ + (x-l)^' ~ 

43ctQ 203aQ 25diap 25di Kctp dinap , 5k ap _, 4iJiKap 10k gp 2di Kqp . 15k ap _i_ 4diKap 

12 (x-l)3 12 3 3 x-l "I" x-l "I" 3{x-iy^ {x-iy^ (i^-l)^ "*" (x-l)^ """ (x-l)-* 

45k Qp I 105Kap di ap , 13ap , 4diap 6 ap 2diap , 23ap ; 4diao 61ap , 169 ap , 205iJi , 

2(a;-l)4"r" 2 x-l "^ 3(a;-l) "^ 3(x-l)2 (x-l)2 (a;-l)3"^3 (x-l)3 "^ (x-l)4 6(x-l)4"r' 6 "^ 72 "^ 

205diK I 17di K _ 45k 13diK , 35k _i_ 13ijik 35k 17ciiK _, 45k 205ciiK _, 

72 "T 8(a;-l) 4(a;-l) 18 (x-l)2 "^ 6(a;-l)2 "^ 18 (x-l)^ 6(a;-l)3 8 (x-l)^ "^ 4(x-l)4 72 (a;-l)5 "^ 

205k 205k I 17ci] 65 13di , 55 , 13di 55 17di , 65 _ 

12(x-l)5 12 "•" 8(x-l) 12(x-l) 18 (x-l)2 "•" 18(x-l)2 "•" 18(a;-l)» 18 (x-l)3 8(a;-l)4 """ 12(a;-l)4 

205 di n^ I 449 tt^ 161 ^ ufn. ^. ^ , / 17 Kcii , 13Kcii 13 Kdi , 17Kcii , 205 ndi 

72{x-iy^ 6(a;-l)^"^36 (x-l)^ 6 36 ^ "" V^' "0^"^ \^ 8(x-l) "^ 18(^-1)^ 18(a;-l)3 "^ 8(a;-l)4 "^ 72(x-l)'' 

205Kdi _ 17di I 13di _ 13di , 17 di , 205di _ 205 di , 45k 35k , 35k _ 

72 8 (x-l) "•" 18(x-l)2 18(x-l)3 "•" 8(x-l)4 "i" 72(x-l)5 72 """ 4(x-l) 6 (x-l)2 "i" 6(x-l)3 

45k TifK 205k I ^2,^ I 205k , 65 55 , 55 65 rif 449 , 

4 (x-l)4 (x-l)5 12 (x-l)5"^^ '^"^ 12 "^12 (x-l) 18(x-l)2"ri8(x-l);^ 12 (x-l)4 6(x-l)5 36(x-l)5 '^ 
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TT 2 449\ TT(n. \ I (dial, 5 diag 1^ ..„.4 c'l'^ "o , t^f^o 5diag IS^gg 125di gg 29^ 3 

6 ^ 36 J^^^'-^)^\ 4 4 4"1'^«0 4(a;-l)"^4(x-l) 4 (x-1) 9 "^ 18 -^i8«l««o 

dlK ag lldiKa^ d\ gg 5dia|] 4dfa|] SSdiaf, 23ijf a,^, 203diao 59 , 2 17diKa,^ 

^^^1 18{x-l)2 ~ x-l + ^^T + 9 {a;-l)2 ~ 18(x-l)2 +6 12 Jg"!'* "O ~ 12(x-l) 

23di«; Q§ 19diK;Q§ 3 djag 89dia§ Ad\ a^ 71dia§ d^ o§ 43dia§ 25df qq , 169diao 

12(a;-l)2 ~ 12(x-l)i' + 2(x-l) ~ 12(x-l) ~ 3(x-l)2 + 12(x-l)^ "*" (x-l)^ ~ 12(x-l)^ 3 ' 6 

73diKao I di Kap _ 2diKao . Udi Kap _ 37diKao _ dfao ISdiap . 4 djap _ ediap _ 2df gp 23diao , 
6 "^ 3(x-l) (a;-l)2 "^ 3{a;-l)» 6 (x-l)* x-l "^3(^-1) "^ 3(x-l)2 (i-l)^ (a;-l)3 "*" 3(x-l)3 '^ 

idj ap eidiQp I 205 cij _ 305di _ 155diK , di k , 25diK _ 25di k , 37diK , ^i 2di 

(x-l)4 6(x-l)4 "•" 36 18 18 "•" 3(x-l) ">" 36{x-l)2 12{x-l)^ "•" 6(x-l)4 "*" 4 (x-l) 3(x-l) 

4^2 „„ , j2 ,„ , ^j2 „H , \ /q„„,4 . „,4 . n„„,3 



+ 
+ 
+ 



9(x-l)2 + 



73 di I d'f 49di ^£l_ I _61di \ 7j/i.^^\ , /3Ka4 „ 4 a4 12^ 

y^x-ir ■ 36(x-i)2 + (F:T)7~12 (x-i)«~(F^ + 6(x-i)4J -" i^' «oJ + (^^rr+-^'« "o+iTT+ao — j:rr + 

4 Ka3 -1 „ q 4ai^ , 4 «„ 16an , 18k «„ 12KOn , 6k ai , „„ o , 6an 4 ai , 20? , -. „ o 

(jrrft - le^ag - -^ + ^^—^ - ^ + _-^ - ^—^ + ^—^ +36kq2 + ^ - (^ 

12k gp I 12Kap 12k gp , 12Kap /IOt^^„ 4 gp , 4ap 4ap , 4 gp ifi^._ 1 15k 5k , 

-i^^^T- + (F:TF ~ I^^^ + (S^^ ~ *^^"0 ~ ^^ + (S^^ ~ (^^^ + (J^^ - ibao + 2^j:rTy - (j^iyi + 

5k 15k 33k I 17k , 5 5 1 5 5 49 , l\ rrfn n '\j_f_ 

(x-l)a 2 (x-l)4 2(x-l)5"r' 2 "^ 2 (x-l) 3(x-l)2 "^ 3(x-l)» 2 (x-l)4 6(x-l)5 "^ 6^ -" V^' '^i "0^"^ \^ 

15k _i_ 5k 5k _|_ 15k i 33k 33k 5 1 5 5 1 5 i_ 49 

2(x-l) "^ (x-l)2 (x-l)3 "^ 2 (x-l)4 "^ 2(x-l)5 2 2 (x-l) "^ 3(x-l)2 3(x-l)3 "^ 2 (x-l)4 "^ 6(x-l)5 

12dia2 + 12di^a2 + ^-^^ + ^i^ + ^-^ + |^-16diao-16diKao-^|^ 

4diK gp 4diKap _i_ 4diK gp 4digp._i_ 4digp 4 digp _i_ 4di gp 1 dj^i 25 diK _, 5diK 5diK , 5diK 

(x-1)^ (x-l)i' "^ (x-l)4 x-l "r(x-l)2 (x-1)^ "^ (x-l)-4 "T" 6 "^ 6 ■^2(x-l) 3 (x-1)^ "^ 3(x-l)i' 

5diK 25diK I 5di 5di 1 5di 5di 49di \ u(r\ l-^ \^fT(^■'r\ I ^^Kdi 1 

2 (x-l)-* 6(x-l)5 "^ 2 (x-l) 3(x-l)2 "^ 3(x-l)3 2 (x-l)4 6(x-l)-''' ^ -" V^' ^' "0^ "^ -" V^^' '^'' \^3(x-l)5 "^ 

TT^di TT^K I TT^K i / 2Kdi _i_ K di 2Kdi i ftdj |_ 25Kdi 2 di I di 2di 1 

3 (x-l)5 2(x-l)5 "T" 2 "^ l^ x-l "^ (a;-l)2 3(x-l)» "^ 2 (x-l)4 "^ 6(x-l)5 x-l "^ (x-l)2 3(x-l)3 ^ 

di _|_ 49di I 15k 5 k i 5k 15k 33k i 33k j 5 5 _i 5 

2 (x-l)4 """ 6(x-l)5 "•" 4(x-l) 2(x-l)2 "•" 2(x-l)3 4 (x-l)4 4(x-l)5 "•" 4 """ 4 (x-l) 6(x-l)2 "•" 6(x-l)» 

MilF-i2(l^ + i)^(0'«o) + (-(^-(^ + (^-6-+(^ 

(i3i)5-6K+(j^-2Ji:f(0;ao)F(0,l;x) + (^^J|^-2(^^ + 2 (^^^1)3 - ^(irijT- 4 (f_^i)5 +^ + 
(:^-6K+(^-2)/7(0;ao)+(|^-2^di + (;j^-2di)i:^(l;ao) + 4(^ 

\ / 7 zt . 4 -. ,^ 7 3 _ 



5 5 

6 (x-l)3 4(x 



.,_,- .,._T).-T2(^ + i)i^(0,ci(ao);x) + (dia^+di.a^+^ + |#-^-fdi.a^ 

4diKgg 4diK gg 4digg 4diQf, , iqj ^2 , loj ,^^2 , 6diK gg 4diKQg 2diK gg ediog 4di gg 

^^^]~ + 3(x-i)^ ~ ^^T~ + 3 (x-1)^ + iMiOq + i/di kqq + ^ -(j^jp- + (^_i)3 + ^:rr " (J^ryi + 

^^l"o 1 R^, ^„ 1 fi^, ^ ^„ 4diKap I 4diK gp 4diKap , 4diK gp 4digp , 4digp 4 djgp , 4digp , 

25di I 25 diK I diK 4diK _i__2diK 4diK i di 4di i 2di 4 di \ fTi'i n.^ \-i- I 2k di 

3 "•" 3 "Tx-l 3 (x-l)2"^(x-l)3 (x-l)4"r x-l 3(x-l)2 "^ (a;-l)3 (^3ij¥^ -" l^i, U, «o; "^ \^ ^_1 

Kdi _|_ 2Kdi Kdi 25Kdi _, 2di di , 2di di 49di 15 k _i_ 5k 

(x-l)2 "I" 3 (x-l)3 2(x-l)4 6 (x-1)^ """x-l (x-l)2 ^ 3 (x-l)^ 2(x-l)4 6(x-l)^ 4(x-l) "•" 2(x-l)2 

5k I 15k I 33k 33k 5 , 5 5 , 5 , 49 49\ tj^-i n-^r^J- 

2 (x-l)3 "^ 4(x-l)'* "^ 4 (x-l)5 4 4(x-l)"^6 (x-l)2 6(x-l)3 "^ 4(x-l)4 "^ 12 (x-l)^ 12^ ^ '>^' ^' '^'' "^ 

(«+|^-^-^ + 3g?^ + 12« + ^-^ + g^-16d?ao-^ 
|^+g^+¥+ A-^(^+(J!f-(^) ^(M;«o)+i^(ciK);x)(*i^+idi .a^+ 

diKOp 7k Qq 7Kgp digp 5gg 5gp 13di gg 13 , 3 diKgg 7Kgg 2diKgg 

8(x-l) ~ 8(x-l) 8~ + 8 (x-l) ~ 8(x-l) 8 18 Ts'^l'^^O ~ 2 (x-l) + 2(x-l) + 9 (x-l)^ ~ 

19KQg 61k gg digg 5gg 2 digg 35gg 125 og 23digg 23 j 2, SdiKgg 4lKQg 

12(x-l)2 "^ 12 2(x-l) + 2(x-l) + 9(x-l)2 ~ 36(x-l)2 "^ 36 ^ 12 H Y2 "1 '« "o + 4(x-l) ~ 8 (x-l) ~ 

2diKgg 39k gg diKog 27k og 107Kgg 3diog 89gg 2digg 71gg digg 

3(x-l)2 + 8(x-l)^ + 2(x-l)3 ~ 8(x-l)3 8 '" 4 (x-l) ~ 24(x-l) ~ 3 (x-1)^ "■" 24(x-l)2 + 2 (x-l)^ ~ 

43gp 203gp 25 diap 25diKgp __ diKQp _, 5Kap , 2diKgp __ 5Kgp diK gp _, 15Kgp , 2diK gp 

24(x-l)3 24 6 6 2 (x-l) "•" 2(x-l) "•" 3 (x-1)^ (x-1)^ (x-l)^ "*" 2(x-l)3 "*" (x-l)* 
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45K,ao _i_ 105k qq __ diap , ISctp _i_ 2di qq 3ao di ap , 23ao _i_ 2d\ gp 61ao _j_ 169c 

A(x-1Y "T" 4 2(x-l) "^ 6(a;-l) "^ 3(a;-l)2 (x-l)^ (a;-l)3 "^ 6(x-l)3 "^ (x-l)^ 12(a;-l)4 ^ 12 

205 di _i_ 205diK I nd\K 45k 13diK _i_ 35k _i_ 13ciiK 35k 1 IrU k . A^k 

72 ~'~ 72 ~r o ^- 1 \ A(.^ A\ Tq~TZ Tn ~r a(^ i Mi ~r i o /™ i 



169ao _|_ 



D I 17diK 45k 13diK _i_ 35k _|_ 13ciiK 35k __ nd\K , 45k 

" "•" 8 (x-1) 4(x-l) 18 (x-iy^ "•" 6{a;-l)^ """ 18 {a;-l)^ 6(x-l)^ 8 (x-l)" "•" 4(a;-l)4 
205diK I 205k 205k , / 3Kag 3Kag ag gg 6k gg 2KQ!g o,.„.3 2 gg 2ag 

72 (x-l)5 "T 12(x-l)'' 12 "r\^2(a;-l) "^ 2 ^ 2{a;-l) "^ 2 x-1 "^ (x-l)2 '^'^"O x-1 "^ 3{a;-l)2 

8g3 9jtgg 6Kgg 3k gg i o,^„,2 , 3gg 2 gg "o i fi^.2 6k gp , 6Kgo 6k gp , 6Kgp 

3 + T=r ~ {x-lf + (x-l)a + iOKOo + ^rr - (3._i)2 + (^_i)3 +Dao "^:^+(a;-l)2 (x-l)3 + (x-l)4 
O/l ,^„, 2 gp I 2go 2gp , 2 gp q„, i 15k 5k , 5k 15k 33k , 25k , 

/4«;ao - ^3T + (J3T)7 - j^zf^ + (^riyr - »ao + a^^rry - (jiriyi + (j^ip- - 2 (x-i)* ~ 2(x-i)t' + ^- + 

5 5__ I ^ 5 49^ I 25\ u(n.^ \ i /' '^i"p i Ij ,^ ^A i '^J'^'^o i ^i°o 

2 {a;-l) 3(x-l)2 "T 3(2:_i)3 2 (x-l)* 6{a;-l)5 "^ 6 J ^{^^"'OJ^y 2 "^ 2"1'^ "O "T 2(a;-l) "^ 2 (x-l) 

"digg s , 32 diKgg , 2diKgg 2 diaS. , 2dign , ^ r 2 , <^ 7 2 , 3di Kgg 2(iiK gg , diKgg , 

V-i^i^"o s^ + 3(^-^^ + 3(^ + 6^i«o + 6di'^a2 + -j-^-^;^-^ + ^^ + 

J. „,2 J. „,2 J. „,2 „ , . n , . „ , . „ , . „ ., . „ ., . „ ., . 



gp 2digp 
"y {x-iy-^ ' 
I 5di 



Andi 
(x-l)5 

ao) + 



(x-ij-'y \ 7-j-v/ ■ {x-iy ■ S(x—L) VI \x-V) Ui\x-vy ■ l»(a;— Ij^ ' i8(a;-ij'' l»(a;— ij^ 

17di , 65 205cii tt ^ , 449 305\ , / 4dj 4 Rrf^ ^ , 4di , q j _, 

8 (aj-l)-* ^ 12(a;-l)4 72(a;-l)5 6(x-l)5 "^ 36 {a;-l)5 36 ^ "^ l^ (x-l)5 (x-l)5 "^ ^'^"1 (x-l)5 "^ ^ "1 "^ 

(;^-3^+(:^-i)i^(0;«oMi,i;-) + (-|^ + (^-3#%. + T^ 

di 2di I rfi I 49di I 15k 5 k , 5k 15k 33k , 33k , / 4 

{x-iy^ 3(a;-l)3 "^ 2 (a;-l)4 "^ 6(a;-l)5 "^ 4(a;-l) 2(x-l)2 "^ 2(x-l)3 4 (x-l)* 4{a;-l)-''> "^ ^ ^ l^ (x 

(F^+(i^-6^+(^-2)^(0;«o) + (-(^ + (i^-2^di + (J^ 

5 5 I 5 5 49 I 49\ tr/-, „,(^,\.^\ 1 Z' 3«^"o 1 3k gg gg gg 

4(a;-l) 6(a:-l)^^6 (a;-l)» 4{a;-l)4 12(x-l)5 "^ 12^ -" V^' ^H«0j, -i-J "^ ^^4(J._1) "^ 4 "T 4(a;_i) "^ 4 

3'^ "p I '^Qp _ 4 ^ ^3 _ _^ I "p _ i_2v I 9^"o _ 3k gg 3Kgg , q^ ^2 , 3gg _ gg 
x-1 "T (x-1)^ ^«. «o x-1 "T 3(x-l)^ 3 "^ 2(x-l) (x-1)^ "^ 2{a;-l)^ -^ an. Uq "^ 2{x-l) (x-1)^ "T" 

2 

"0 I 9^,2 3Kgp I 3k gp SKgp , 3k gp lO^n-^ "0 1 "0 "0 1 ap (^ 1 \4 

A I 15k 5k I 5k 15k 33k , 25k , / 6k , 2 \ fT(C\-r\i "l J_ I _2^i^iL _l 

^"0"^4(x-l) 2 {a;-l)2 "^ 2{a;-l)8 4 (x-l)4 4(x-l)5 "T" 4 "^ 1^ (x-l)5 "^ (a;-l)5 J ^ V^' "0'' "^ \^ (x-l)5 "T" 

#1^)^(1; "0) + iCJ^ - rrij^ + 6(i^ - 4(i^ - TJT^ + i)^(ci(«o), ci(ao); x) + 
'(i^ + 12K+(^ + 4) i7(0,0,0;ao) + (-(j^ + 12K - ^ + 4)i7(0, 0,0;x) + ( (^ + 

^di + (ijriF +4^1) ^(0, 0, 1; ao) + [j^ - 6k + ^^^ - 2) i7(0, 0, ci (ao); x) + (^f^ +4K(ii + 

(;^ + 4di)i7(0,l,0; ao)+[^^-2>,di + j^-2di-j^ + 6K -^-2^ + 2^H{0,l,0;x) + 

^^i^ + 4.dfjH{0,l,l;ao) + [-jl^ + 2Kdi-j^ + 2di + j^-6K + ^ 

\ t7/'n 1 ^ i'^, ^• ,v.^ I I 3k q,^ I 1 i\ ij/'n ^ ('^, "i ^ i'^, A- /vA I / Audi I 



2)ii'(0,l,ci(ao);x) + ((j^-3K+(^-l)ii-(0,ci(ao),ci(ao);x) + ((|^+(;^ 



(x-lf 

^.^^1 I ^ <^1 w.^ 

6^^- j^ + 2)h{1,0,0;x) + (^- jl^ - j^ + j^ -3k + j^ -l)H{l,0,ci{aoy,x) + 

2Kdi-(^ + 2di + (^-3K+(^-l)i7(l,l,ciM;x) + (-(^-(;^^ 

(^ZT)F-l) H{l,ci{ao),ci{ao);x) + (^j^^ + j^^^j H{ci (qq) , ci (ao) , ci (ao) ; x) - 24(^-y ("«,+!) + 

3571--^ K 357r^K I 357r^ k , 2477r^K 2477r^K 5tt ^ , Srrf 

36(x-1)2(k +1) 36(x-l)^(K+l)~'~24(x-l)-*(K+l)~'~72{a;-l)5 (k+I) 72{k+1) 24(a:-l)(K+l) "•" 36(x-1)2(k +1) 

Stt^ I 57r2 I 497rf 257r^ 8 7 kCs , TkCs Cs , 3(3 

36{a;-l)^{K+l) """ 24 (x-1)-*(k+1) """ 72(x-1)-'''(k +1) 72(k+1) k+1 (a;-l)5(K+l) """k+I (x-1)5(k+1) """k+I- 
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D.2 The A integral for k = 1 and arbitrary k 

The e expansion for this integral reads 

X(x, e; ao, 3 + die; k, 1, 0, qa) = xA{£, x;3 + die; k, 1) 



1 (k,1) , {k,1) , (k,1) , 2 (k,1) , /o /' 3\ '^-^•^z 



where 

„{«.!) _ 1 



"-1 ~ 2{k+1)' 

(k,1) ^ Qq , K"o , _ao ^0_ _ 2k gg _ 2ag "o , 3ag 3Kag 

8(x-l) "•" 8{k +1) ^ 8(k+1) 2(a;-l) 3(k+1) 3(k+1) """ 6 (x-l)'^ "•" 4(x-l) """ 2(k +1) """ 

3°o "o I "o gp _ 2k qq _ 2ao , QQ QQ I gp _i_ ( 1 _i_ 

2(k+1) 2 (a;-l)2 ">" 4{a;-l)3 2(x-l) k+1 k+1 "•" 2 {a;-l)2 2(x-l)3 "<" 2 (x-l)4 "<" l^ 2 ^ 

diaf) diKOg diKgQ 7k. a^ TkQq diOg _, Sqq 5ag 

~ 16(k+1) ~ 16(k +1) ~ 16(x-1)(k+1) + 16(x-1)(k+1) + 16(k +1) ~ 16(x-1)(k+1) + 16(x-l)( k+1) + 16(k+1) + 

ISdlOQ ISdiKaQ j^ d\ Kaj, TkQq diKaj) 19 kQq GIkQq dioj] 

36 (k+1) + 36(k+1) + 4(x-1)(k+1) ~ 4(a;-l) (k+1) ~ 9{a;-l)^{K+l) + 24{a;-l)^{K+l) ~ 24 (k+1) + 4(x-1)(k+1) ~ 

5«§ ofiag 35 a§ 125«§ 23di«Q 23diK o§ 3diKa§ 41kq^ 

4 (a;-l)(K+l) ~9(x-l)2(K+l) + 72(a;-l)2(K+l) ~72(k +1) ~ 24(k+1) ~ 24(k+1) ~8(x-1)(k +1) + 16(x-1)(k+1) + 

diK ag 39KaQ ^ikOq 27 k«q 107kOq 3diaQ 89 Qq 

3(a;-l)2(K+l) ~ 16(a;-l)^ (k+1) ~ 4(x-1)3(k+1) + 16(a;-l)»(K+l) "•" 16 (k+1) ~ 8(x-1)(k+1) "•" 48(x-1)(k+1) """ 

c^iag 71ag f^iag I 43ag ^ 203 ag 25diao , 25di koq , 

3(a;-l)2(«;+l) 48(a;-l)2(K+l) 4(a;-l)a (k+1) "*" 48(x-1)3(k+1) "•" 48(k+1) """ 12(k+1) """ 12(k+1) """ 

rflKQQ 5kQp (ilK Qq I 5kQp I d\ KQp 15k Qp d\KQ.() I 

4(a;-l)(K +1) 4(x-1)(k+1) 3(x-1)2(k+1) "*" 2(x-1)2(k +1) "i" 2{x-l)'i{K+l) 4(x-1)3(k+1) (a;-l)4(K +1) "^ 

45kq;p 105k gp _, d\aQ 13 ag _ diap i 3ao i diap 

8(a;-l)'*(K+l) 8(k+1) """ 4(x-1)(k+1) 12(x-1)(k+1) 3(a;-l)^(K +1) "*" 2(x-1)^(k+1) "*" 2(^-1)^' (k+1) 

23ap di ap , 61ap 169ao , / i^(^t i^af) Qp "p , Kag Kal 

12(x-1)3(k+1) (x-1)4(k+1)"'"24(x-1)4(k +1) 24(k+1) "•" \^ 4 (x-1) 4 4(x-l) A ^ x-l 3(a;-l)2 ">" 

4 '^Qp I _^ _ Qp I L£p _ 3KQ!g K a§ _ Kal _ Q^ „2 _ 3ag "p _ "p _ q^2 , 

3 ^ x-1 3(a;-l)^ "T" 3 2(a;-l) "^ (x-1)^ 2(^-1)^' '3«' «0 2(a;-l) "^ (x-1)^ 2 (a;-l);^ 0«o "T 

a;— 1 (x— 1)^ (x— l)'^ (x—lp ^ x—l [x—l)-^ [x—ly ^ ; i u g^^j—i) 12 (a;— 1)^ 

5k I 5k I 25k 25k 5 1 5 5 1 S i 49 1_\ jj/n. ^ \j_ 

12(x-l)a"^8 (a;-l)4"^24(x-l)5 24 8(x-l) "^ 12(a;-l)2 12 (x-l)3 "^ 8(x-l)4 "^ 24(x-l)5 24^ -" V^' "Oj-^ 

5k 5k _i_ 5k 5k 25 K _i_ 25k j 5 5 _i 5 5 

(x-l) 12(a;-l)2 ^ 12(a;-l)» 8(x-l)4 24(x-l)5 """ 24 """ 8 (x-l) 12(a;-l)2 """ 12(x-l)a 8(a;-l)4 

49 I 49 \ ffrn-x^ I /^ '^^ "0 "^^"0 I •^'^^"o I '^1 "0 '^^"0.. '3.n',n-2 ^'^1 "0 I "^l^o,. "^i^o .. I 

24{x-iy^^2Aj^\'^^-^>^\ 4 4(x-l)"^ 3 "^ x-l 3(a;-l)2 -^Wl^O 2(x-l) "^ (a;-l)2 2 (a;-l)a "T" 

4o!iao+^:rr-(J3T)7+(^3i)Tr-(^i:TjT 12 — 4(J3T) + 3 (^-i)^ ~2(a;-i)^ + (^:^j ^U, aoj + ^^(JrT)F- 
2 (a;-l)'^"^2 2(a;-l)E' ^2) ^ V^' "0/^ l^-^' •^J"r \^ 8(a;-l) 8 8(a;-l) 8"^2(a;-l) 6(x-l)^ "T" 3 "^ 

"p gg 2 gg 3Kag Kag Kog 3k gg Sag gg gg 3ag k gp 

2(a;-l) 6(a;-l)^ "•" 3 4(x-l) "'"2 (x-1)^ 4(x-l)^ 2 4(a;-l)"'"2 (x-1)^ 4(a;-l)^ 2 "•" 2(x-l) 

KQp I Kgp Kgp I o,^^.- I gp gp I gp gp i 0^.- 5k , 

"T 9 r^-i^ti 9773r>T"'"^'^"0"r TTTTrrr 9^rrTi7 -r 97-3TW 9 ('-r_i^4 -r^«o s^T,_n ~t- 



2(a;-l)^ "^ 2 (x-l)^' 2(x-l)4 "^^'^"0 "T 2 (x-l) 2(x-l)^ "^2(^-1)^' 2 (a;-l)4"r^"0 8(a;-l) "^ 12 (x-1)^ 

5k I 5k I 25k 25k , / k ]^\ irfn. ^^ \ d.iH{l;ao) 5 5 

12(x-l)» "^ 8 (x-l)4 "^ 24(x-l)5 24 "r\^ {x-lY' {x-lY' J ^^^'^'^' (x-l)^ 8(a;-l) "^ 12 (x-l)2 

T2(:^+8(iV+2TT^-i)^(ci(«o);a;)+(-(j^-K-(;^-i^^ 

(^-l)i/(0,0;x) + (-(j^-(ii) if(0,l;ao)+(-2(^ + T-2(S3T)5+^) i:f(0,ci(ao); a;) + (- 
^ + JT^TF ~ t + 2(J^^TF ~ 2 ) -H'll, 0; x) + ( . _\.5 - 2 (^1;^N5 + f - 2(x-i)!^ + 2 ) ^(l,ci(ao);x) + 



(x-l)='^2 {x-iy> 2 ^ 2(a;-l)-' 2^ -'^ V-^' "i -^7 ^ \^ (j:_i)5 2 (x-1)^ ^ 2 2(x-l) 

n^ 

t+1) K+1 



( - 2(x-l)t' - 2 (x-l)i j^(ci("o),Cl(ao);x) + 4(^_i')5''(«;+i) - 4^^ + 12 (x-T)HK^ 
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(re,l) d^QQ Sdictg d^Kag bd\K Qq d^KciQ 5diKOg tt^ kOq 

"^2 — 32(k+1) ~ 16(k +1) "'" 32(«:+l) ~ 16{k+1) "*" 32{a;-l){K +1) ~ 16{a;-l)(K+l) ~ 48(a;-l)(K+l) "*" 

35Kag 35Kag df ag Sdiag Tr^gg 21ag 2lal tt^ g,^ 

32(x-l) (k+1) + 32(k+1) + 32(x-1)(k+1) ~ 16(a;-l)(K +1) ~ 48(a;-l)(K+l) + 32 (x-1)(k+1) "*" 32(k+1) ~ 48 ~ 

43djOQ 505di ctQ 43djKaQ 33a!iKOQ d^K Og SdiKOg tt^kQq 35kOq 

216(k+1) + 432(k+1) ~ 216(k +1) + 16{k+1) ~ 8(x-1)(k;+1) + i(x-l) (k+1) """ 12(a;-l)(K +1) ~ 8{a;-l){K+l) """ 

2df KQJ] IZdiKo!^ TT^Koj] 1055kq{5 2945 kqJ^ df«§ 3dia§ 

27(2:-1)^{k+1) ~ 16 (x-1)^(k+1) ~ 36{a;-l)^{K +1) + 432(x-1)^(k+1) ~ 432(k+1) ~ 8(x-l)(«; +1) + 4(a:-l)(K+l) """ 
21ag 2dl gg ISldiag Tr^gg 473 ag 



12 (3;-l)(«;+l) 8(a;-l)(K+l) """ 27{a;-l)2(K+l) 432(x-l)2 (k+1) 36(x-1)2(k+1) "^ 432(a;-l)2(K+l) 

1607Qg TT^ag 95dja§ 347diQ:g 9bd\K ag 673diKa§ 3dfKag 167di Kag ""^^"o 

432(k +1) + 9 + 144(k; +1) 96(k+1) + 144(k;+1) 96(k+1) + 16(x-1)(k;+1) 96(a;-l)(K+l) 8 (x-1)(k;+1) + 

172lKag 2dlK.al 247 diKog tt^k ag 2279Kag df^ag 

288(a;-l)(K +1) ~ 9(x-l)^(«;+l) + 96(a;-l)^(K+l) + 12(a;-l)^(K+l) ~ 288(a;-l)^ (k+1) """ 4(a;-l)^(K +1) ~ 

259diKag TT ^Kag 1987k gg 5987Kag Sdfag 311di ag vr^gg 

96(x-l)a(K+l) 24(x-1)3(k+1) + 288(x-1)3(k+1) + 288(k +1) + 16(x-1)(k+1) 288(x-1)(k+1) 8(a;-l)(K +1) + 

1103ag 2dfag 125diag Tr^gg 977ag djag 

288(a;-l)(K+l) ~ 9 (a;-l)^(K+l) + 96(a;-l)^(K +1) + 12(x-1)^(k+1) ~ 288 (a;-l)^(K+l) + 4(x-1)^(k +1) ~ 

355diag TT^ gg 661ag 2741ag _ tt^ ag _ 205dfao 575diao _ 205d^Kao 

288(a;-l)3(K+l) 24(x-1)3(k+1) "•" 288(x-1)3(k +1) "•" 288(k+1) 4 72(k+1) "•" 48 (k+1) 72(k+1) "•" 

1325 diKap d^K.cx{) diKap i tt koq i IGkoq , 2a-^Kao 65iJiKao 

48(k+1) 8(a;-l) (k+1) 3(a;-l)(K+l) "•" 12(x-1)(k+1) "•" 9(x-l) (k+1) "*" 9(x-1)^(k +1) 24(x-1)^(k+1) 

TT^ KOQ I 17Kao d-^^Kap 161iJiKao i n"^ Kctp 169Kao i_ 

12(x-1)2(k+1) ^ 2(a;-l)2 (k+1) 2(a;-l)»(K +1) ^ 24(x-1)3(k+1) "•" 12(x-1)3(k+1) 9(x-1)3 (k+1) "•" 

2ciiKao 889diKao tt^ Kap ,_ 334Kao 1127Kao _ d\ QQ ,_ 2diao , 

(3;-1)4(k +1) 48(a;-l)4(K+l) 12(a;-l)'i(K+l) """ 9(x-l)'* (k+1) 18(k+1) 8(a;-l)(K+l) "•" 9(a;-l)(K +1) "*" 



14ao I 2d\ao 97di gp Tr^gp , 7ap 

-r Tuz—ryrr-rTS ToTTZTxrr-rrs vWT^^Tx^TirTTS ' WT^ZTStt 



12(x-1)(k+1) 9(a;-l) (k+1) ^ 9(x-1)2(k+1) 72(x-1)2(k+1) 12(a;-l)2(K +1) ^ 2(a;-l)2(K+l) 

cJiQQ I 209diap , tt^ gp 49ap , 2d\ao lOSldiap 

2(a;-l)3( K+1) "•" 72(a;-l)3(K+l) "•" 12(x-1)3(k+1) 9(x-1)3(k +1) "•" (x-1)4(k+1) 144 (a;-l)4(K+l) 

TT^ao I 79ap 347ao i Tr^gp , ( dial 1 , 4 diKag 7k gg 7Kag diag 

12(a:-l)4(K +1) "^ 9(x-1)4(k+1) 18(k +1) "^ 3 ^ l^ 8 "^ 8"1 '^"O "^ 8(x-l) 8(a;-l) 8 "^ 8 (x-1) 

Sag SQq 13di «g 13 , 3 diKog , 7Kag , 2diKag 19Kag , 61k gg diag , Sag , 

8(a;-l) ~ 8 18 YgaiKag - 3 (j:_i) + 2(2^-1) + 9 {x-1)'^ ~ 12(a;-l)2 + 12 ~ 2(a;-l) + 2(x-l) + 

2 diag 35ag 125 ag 23diag |^ 23 j 2_i_3i^iKag 4lKag 2diKag 39k ag diKag 27k ag 

9(x-l)^~36(x-l)^"' 36 ' 12 h Y2"l'^ «0+ 4(a;-l) ~ 8 (x-1) ~ 3(a;-l)^ +8(2:-l)^ + 2(a;-l)^ ~ 8(a;-l)^ ~ 
107Kag 3ciiag 89ag 2diag 71ag diag 43ag 203ag 25 diap 25diKap djKap , 

8 "'"4 (x-l) 24(x-l) 3 (x-l)2"i"24(a;-l)2"i"2 (x-l)'i 24(x-l)a 24 6 6 2 {x-iy 

5Kap I 2diKap 5Kap djK ap _i_ 15Kap _i_ 2diK gp __ 45Kap 1 105k ap __ ctiap _i_ 13ap _i_ 2di ap 

2(a;-l) "^ 3 (x-l)'^ {x-l^ {x-lf "^ 2(a;-l)» "^ {x-iy 4(x-l)4 "T" 4 2(a;-l) "^ 6(a;-l) "^ 3(a;-l)2 

3ap __ di ap _i_ 23ap i 2iJi ap 61ap _i_ 169ap _i_ 205 di , 205ciiK _i_ 17diK 45k l3diK , 

(x-l)2 (x-lfi "•" 6(a;-l)» "•" (a;-l)4 12(a;-l)4 "•" 12 "•" 144 "*" 144 """ 16 (x-l) 8(x-l) 36 (x-l)2 "•" 

35k I 13diK 35k 17diK , 45k 205diK , 205k 205k , 17d] 65 

12(x-l)^ "'"36 {x-iy-i 12(a;-l);^ 16 (x-l)* "*" 8(x-l)-* 144 (x-l)^ "*" 24(a;-l)'i 24 "•" 16(x-l) 24(a;-l) 

13di I 55 I 13c;i 55 17di , 65 205 di ""^ , I ^49 tt^ 

36 (x-l)2 "•" 36(a;-l)^ "*" 36(x-l)a 36 (x-l)'-' 16(a;-l)4 ^ 24(x-l)-* 144(a;-l)5 12(x-l)^ """72 (x-l)^ 12 

161 \ TT(n.„ \:f llKdi I 13k di ISndi , 17k di , 205Kdi 205k di 17di , 13di 



LDi \ Tj(n.^ \ I / ii^Kai , ijK fill ijKai , irK cti , zuoKcti zuok ai i/ai , i^ai 

72 J ^\^i^O)-t-y 16(a;-l) "•" 36(a;-l)^ 36(a;-l)^ "•" 16(x-l)4 "*" 144(x-l)^ 144 16(x-l) "•" 36(x-l)^ 

13 di I 17cii I 205cii 205di , 45k 35 k , 35k 45k tt^k 205k , 

36(x-l)^ "•" 16(x-l)4 "•" 144 (a;-l)5 144 """ 8(x-l) 12(x-l)^ "*" 12(a;-l)^ 8(a;-l)4 2(^-1)'' 24 (a;-l)'i """ 

TT^K I 205k I 65 55 , 55 65 7rf 449 1 2l1 _l 449^ JJ/'n- -y^ J- 

2 "1" 24 "^ 24 (a;-l) 36(x-l)^ "^ 36(a;-l)^ 24 (x-l)^ 12(a;-l)'i 72(x-l)^ "T" 12 "^ 72 ^ -" ^^'^i •^'' "^ 

cgog _5_diag _ 1 , ,,^,4 rfiK Qp I c^iag 5dia;j 13dfag , 125di ag , 29^ ,^^,3 1 dinal lldiKag 

8 8 8"1'^"0 8(x-l) "^ 8(a;-l) 8 (x-l) 18 "^ 36 "^ 36"! '^"0"^ 2 (x-l) 36(x-l)^ 

djgg , 5diag , 2dfag SSdiag , 23d^ ag 203diag 59^ 2 17diKag , 23diK ag 19diKag , 

2 (x-l) "^ 2(x-l) "^ 9 (x-l)2 36(x-l)2 "^ 12 24 24'^!'^ "o 24(x-l) "^ 24(x-l)2 24(x-l)3 "^ 

3 diag _ 89diag _ 2^ ag 71diag dj ag _ 43diag _ 25dj ap 169diap , 73diK ap , diKap _ 
4(x-l) 24(x-l) 3(x-l)^ "•" 24(x-l)2 "•" 2(x-l)3 24(x-l)3 6 "*" 12 """ 12 "•" 6(x-l) 
diK ap I lldiKap 37di Kap djap i^di ap , 2djap 3di gp dfap 23diap , 2dfap 61diap , 
(x-1)^ "'"6(x-l)^ 12(x-l)'i 2(x-l) "•" 6(x-l) "'"3(x-l)^ (x-1)^ (x-1)^ """ 6(x-l)i' "'" (x-l)" 12(x-l)4 "•" 

205 df 305di 155diK , di k , 25diK 25di k , 37diK , dj dj 2dj 73^^ 

~r «("„ 1^~^7^7I^1T7 oTTITiWr ToTITivr ~r c ("„ 1^ q;"™ 1^ ri7i; 7W ~r -70 i"™ TT7 1 



T2^ ^36^ 36 ''6(x-l)"'"72(x-l)2 24(x-l)a """ 12(x-l)4 "•" 8 (x-l) 3(x-l) 9(x-l)2 "•" 72 (x-l)2 ' 



dj 49di ^ "^1 . I 61di \ ff(l.^,0 I / 3 «^°o I 3Kgg gg ag 6Kgg 2k gg g, 3 

2(x-l)^ 24(x-l)^ (x-l)4 "T 12(x-l)4 ^ -" I J^' "0; -^ \^ 2(x-l) '^ 2 "^2(x-l)"^2 x-l "^ (x-1)^ OI^CXq- 

2ag 2ag 8ag 9Kgg 6k gg 3Kgg -. g, 2 , 3gg 2 gg gg ^ o 6k gp , 6Kgp 
x-l "^3 (x-1)^ 3 "T x-l (x-1)^ "^ (x-1)^ "^ ^°'* "0 "T x-l (x-1)^ "^(x-l)^"^""0 x-l "^ (x-1)^ " 
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6k Qq I 6Kao O/i ,^^, _2_ao_j__2ao 2ao , 2 ap q„, , 15k 5k , 5k 15k 

(x-l)a "T (x-l)4 ^'Ift'UO a;-l "r(a;_i)2 (x-l)3 "T (a;-l)4 °"0-^4(j._i) 2 (x-l)2 ^ 2(x-l)3 4 {x~l)^ 

33k I 17k I 5 5 I 5 5 49 i 1 i u(r\ n. ^, \ i / 15k i 5k 

4{a;-l)5"r' 4 "r4{a;-l) 6(x-l)2 "^ 6{a;-l)8 4 (x-l)4 12{x-iy'^ 12 J ^ ^^'^^ "^0 )^ \ 4{a;-l)"^2 (x-l)2 

5k I 15k I 33k 33k 5 , 5 5 , 5 , 49 49 \ I7|'n D- -i-'i J- 

2(a;-l)3 "^ 4 (x-l)4 "^ 4{a;-l)5 4 4 {a;-l) "^ 6{a;-l)2 6(x-l)3 "^ 4 (x-l)"* "^ 12(a;-l)5 12^ ^ l*^' ^' -^J "T 

6di.a^ + ^-^ + |^ + ^-|^+(^-8diao-8di.ao-^f^ + f=f^- 

2diKao _i_ 2di Kap 2diao _, 2di ap __ 2diao , 2di ap _i_ c^i _|_ 25diK _, 5di k bd\K , bd\K 5diK 

{x-l)'i "^ {x-iy x-l "T (x-l)2 (x-l)3 "T (x-l)4 "T 12 "T" 12 "T 4(a;-l) 6(x-l)2 "^6(^-1)3 4(x-l)4 

ocj .. c:j, cj, cj, cj, aQ^, \ — - ■ — - ■ '' -2. -J _ 2 J 



25dlK 
12 



!5diK I 5iJi 5iJi I 5iJi Ml 49d]_^\ Tj(ri 1■^,.^ i ut'\.„\l n'^Kdi , n ^di 

(x-l)"^ "^4(x-l) 6(x-l)2 "^6 (x-iy-^ 4(x-l)4 12(x-l)^^ ^lU, i,ao;-^^^J-,■^;^^6(x-l)'i "^ 6(x-l)^ 

7r2K , n^ K : j ndi I Kdi Kdi | Kcii ; 25Kdi di , di di , di , 

4(x-l)'i "•" 4 "'"l^ x-1^ 2 (x-l)2 3(a;-l)i' "•" 4(a;-l)4 "•" 12(x-l)^ x-l "'"2 (x-l)2 3(^-1)^' "*" 4{x-l)4 "•" 

49cii I 15k 5k I 5k 15k 33k i 33k i 5 5 i 5 5 

12 (x-l)5"'"8(x-l) 4 (x-l)2"'"4{a;-l)» 8 (x-l)* 8(x-l)5 """ 8 "'"8(a;-l) 12{a;-l)2 """ 12(x-l)3 8(x-l)4 



49 
24(x-l) 

Kdi 



5k I 5k 15k 33k i 33k , ( 3k q^ i_ 




5k I 15k I 33k 33k 5 , 5 S i 5 i 49 ^\^(^ n-'r'l4- 

4(a;-l)3 "^ 8 (x-l)* "^ 8(x-l)5 8 8 (x-l) "^ 12(x-l)2 12(x-l)3 "^ 8{a;-l)4 "^ 24(x-l)5 24^ ^ '>-^' ^' '^'' "^ 

(dl^t djat 8dfa3 2 dfgg 2^2 gf i fij2 2 , 3djag 2dj a^ djaf, ,2 2^2 gp 2^2 gp 

\^ 2 "■" 2(a;-l) 3 x-l "*" 3(x-l)2 """ 1 "•" x-l (x— 1)2 """ (x— 1)^ 1 ^ x-l "■" (x-l)2 

2^2 gp 2a!2gp 25 c(2 ^(2 2^2 ^2 gdf \ , \ , u^ / ^ x/'iiOp , 

J_^, K-rv4 _L '^i'^Qq _ 7k af^ _ Tko* dial ba^ _^_ 13(Ji ag _ 13 , 3 _ ciiKgg 7Kgg 

16"1 '^"0"ri6(a;-l) 16(x-l) 16 "^ 16 (x-l) 16(x-l) 16 36 36"1'^"0 4 (x-l) "^ 4(x-l) "^ 

O ^„Q „^Q .-J --J ,'3 O ^ Q ^^ ,0 ^ , O 



d-iKal IQKgg , 61k gg digg , 5gg , digg 35gg , 125gg , 23digg , 23 j 2 , 3di Kg§ 

9 (x-l)2 24(x-l)2 + 24 4(x-l) + 4 (x-l) + 9(x-l)2 72 (x-l)2 + 72 + 24 + 24 "l'^"0+ 8(x-l) 

41k gg diKgg 39k gg diKgg 27 Kgg 107Kgg 3di ag SQgg diap , 71aQ 

16(x-l) ~ 3(x-l)2 + 16(x-l)2 + 4(x-l)3 ~ 16(x-l)i' 16 '" 8(x-l) ~ 48(x-l) ~ 3 (x-l)2 + 48(x-l)2 + 

i^iQp 43gp 203gp 25 d-^ap _ 25(JiKgp _ diKgp _|_ 5Kgp _, diKgp _ 5Kgp _ djKgp i 

4 (x-l)3 48(x-l)3 48 12 12 4 (x-l) "•" 4(x-l) "•" 3 (x-l)2 2(x-l)2 2 (x-l)^' "•" 

15Kgp I diK gp __ 45Kgp 1 105k gp diap 1 13gp 1 d\ gp 3gp digp 1 23ap 1 iJigp 

4(x-l)a "^ (x-l)4 8(x-l)4 "T" 8 4(x-l) "^ 12(x-l) "^ 3(x-l)2 2(x-l)2 2 (x-l)3 "^ 12(x-l)3 "^ (x-l)* 

61 gp I 169gp , 205di , 205di k , 17diK 45k 13diK , 35k _, 13diK _ 35k _ 

24(x-l)4 "•" 24 "•" 144 "•" 144 "•" 16(x-l) 8 (x-l) 36(x-l)2 """ 12 (x-l)2 "•" 36(x-l)3 12 (x-l)3 

17diK I 45k _ 205diK 1 205k _ 205k , /_3Kg^ 3Kgg Qp i £0 _ ^'^'^0 _i_ '^ "0 _ 

16(x-l)4 "I" 8 (x-l)4 144(x-l)'^ "•" 24 (x-1)^ 24 "•" l^4(x-l) """ 4 "•" 4 (x-l) """ 4 x-l "•" (x-l)2 

Akcv'^ "0 I "0 4g3, 9Kg2 3 Kgg 3Kg2 2 , Sgg "i) , "o 1 Q^.2 

^Kao - FTT + 3 (x-i)^ ~ ^~ + 2(S^ ~ (FiTF + 2(x-i)^ + y/t Oq + 2(^:rYy - (^rip- + 2 (x-i);^ + "^"o 

3Kgp I 3k gp SKgp i 3k gp 1 o^- ^„ Qu i Qq Qq i ap ( „ i \4 a ^ , 15k 5k 

x-l "^(x-l)^ (x-1)^ ^" (x-l)4 -LZKao x-l"r(x-l)2 (x-1)^ "T" >>^ ^^ *"0"r4(x-l) 2 (x-l)2 

5k 15k 33k I 25k I 5 5 , 5 5 49__ , 25\ tr/n. ^ ^ i 

2(x-l)3 4 (x-l)4 4(x-l)E' "^ 4 "^4 (x-l) 6(x-l)2 "^ 6(x-l)3 4 (x-l)4 12(x-l)^ "^ 12^ -" (U, «o; "T" 

^ + jdiK Qq + 4^j:rTy + 4 (x-i) 3 sOi/^ao " ^^tj- + 3(^_i)2 - ^^rr + 3(x-i)2 + "^"i^o + 



+ 
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3rfi-«^ + g^-g^ + a^ + g4-(^ + ^f^-4^i«o-4di.ao-^tp^ 



2(x~l) (a;-l)2 ' 2(x-l)a ' 2(x-l) (x-l)2 ' 2 (x-l)3 -'"'i^U ^".i'v>_xu ^.^^ ^ (x-l)2 

IK gp I rfjA^Qo di ap I diap djQp , tJi ap _, 25c?i _, 2bdiK , 5di a^ SdjK , I 

^^^"^(x-l)4 x-1 "T (x-l)2 (x-l)3 "^ (x-l)4 "T" 12 "T 12 "^4(^-1) 6{x-l)2 "r6( 

25diK I 5di 5di I 5di Mi 49di \ lJ{^-n, "^-LI^^k^j 2 



12 (i^ + 4(S^ ~ 6(x-l)^ + 6 {a;-l)i ~ 4{a;-l)4 " 12(^-1)!^ ) ^('^'^ Olo)+ [j^^I^ + J^ZIJ^ j H{0,0; ao) + 

(1^ + (^) ^(0> 1; "o) + ((1^ + (I4.)m 0; ao) + ^^^^^ 

13di I 55 I 13 di _ 55 _ 17di , 65 _ 205di _ w ^ , 449 _ 

36(x-l)2 "•" 36(x-l)2 "•" 36(x-l)3 36(x-l)^ 16 (x-l)^ """ 24(x-l)4 144(x-l)-"'' 12(x-l)5 "•" 72 {x-l)5 

K dj I fcdj Kdi I ndi I 25Kcii i^i i rfi di i di | 49iJi i 15k 

x-l "i"2(a;-l)^ 3 (x-l)3 "i" 4{a;-l)4 """ 12 (x-l)5 x-1 "i" 2(x-l)2 3(x-l)3 """ 4(a;-l)4 "•" 12{a;-l)5 """ 8 (x-l) 

5k I 5k 15k 33k , 33k , / 2k di 2di , 3k q ,^ , 1 ^\fT{(^■n, ^ _i_ 

4(x-lp+4 (x-1)^ 8(x-l)4 8 (x-l)S+~8~+l^ (a;-l)S (a;-l)5 + (x-iy> "^ '^+ (a;-l)S ij-H(^U,aoj + 

2 t^i I KiJi ,^ J I di ^ 1 ff n ■ ^ "ij-^ 5 I 5 5 49 I 

(x-iy "^ (a;-l)-'i' '^"'l"^(x-l)^ "iy-ni>i,«0;-^8 (a,_i) 12(x-l)^ "^ 12{a;-l)^ 8{a;-l)4 24(x-l)^ '^ 

^^\n(^ r,(n'.-.']-^') I ( ^/'°'0 I 3«^Qo I "O I "O 3Kag k gg „ 3 "p , "p Sag 
24jilii,CUaOJ,a;j+\^8(^_;^)+— Hg (^_i)+ — -2(a;-l) + 2(x-l)2~^'^"0-2 (a;-l) + 6(x-l)i ~ ~3~ + 

9k gg _ 3Kag , 3k gg 9Kag 3ag _ ag , ag , 3 ag _ 3Kap , 3Kap _ 3Kap , 

4(x-l) 2(a;-l)^ """ 4(^-1)^' "•" 2 "•" 4 (x-l) 2{a;-l)^ """ 4(^-1)^' """ 2 2(x-l) "•" 2 (x-1)^ 2{a;-l)^ """ 

3Kap fi,^^. gp I gp gp I ap n^. I 15 k 5k , 5k 15k 

2 (aJ-l)-* "'^"0 2(x-l) "^ 2 {a;-l)2 2(x-l)3 "^ 2(x-l)4 ^"0 "^ 8(a;-l) 4{a;-l)2 "^ 4 (a;-l)8 8(x-l)4 

8 (f-1)^ + ^ + ((F^ + (i3i)^)-f^(0;«o) + ((Iriyr + j;^jH{l;ao) + g-^Jny - T2(^TF + 
T2{^-8(:?V- 24(7V + i)^(^i("o)'"i(«o);a^) + ( (J^ + 6a.+ (J-2j^ ao) + 

3^ +(j^-l)^(0,0,ci(ao);x) + (|^ + 2Kdi + (J^ + 2di)i:?(0,l,0; ao) + (^j^ - 
i)F(0,ci(ao),ci(ao);x) + ((|^ + (;^-(j;^ + 3K-(;^ + l)F(l,0,0;x) + ( 



F^ + 2(x^-i)^ - ^ + 2(x-i)^ ~ k) ^(1' 0' ^1 («o); a;) + (^ - j^zjy^ + (^^ - ndi + j^^^ - 

3k I 3k 1 I l\ I7/'1 1 n- ^\ I I ^'^i 2k di I ,^^ 2di , ^. , 3k 3k , 1 



I 3k 1 ill ff(^ 1 n- ^\ I I ^"1 2k cti I ,^^ 2(Ji I ^ I 3k 3 k _|_ 

2(x-Tp" + T" 2(J^^ + 2J ^'^^'-^'^'^''+1,(^11)^ (^_i)5+'^«l (a;-l)S+"l+2(x-l)S "T + "2{a;-l)5 

i) if (1, 1, ci iao);x) + ( - (^^ - j^ + 2(^^ - ^ + 2(S3T)^ " i) ^(1' ci(ao), ci(ao); a;) + 



2 

357r^ K _| 2477r^K 2477r^K 57rf , Stt^ 57if , 

48(x-1)4{k+1) """ 144 (x-1)^(k+1) 144(k +1) 48{a;-l){K+l) "*" 72(x-l)^ (k+1) 72{a;--l)^(K+l) "•" 

57r ^ ^ 497^^ 257if 4 7 kCs _, 7kC3 Cg , 3C3 

48(x-1)4{k+1) ^ 144{a;-l)-^{K +1) 144(k+1) k+1 2(x-l)'i(K+l) """ 2 (k+1) 2(x-1)^(k+1) ^ 2 (k+1) ' 

D.3 The A integral for k = 2 and arbitrary k 

The e expansion for this integral reads 

I{x, e; ctQ, 3 + die; k, 2, 0, qa) = xA{e, x; 3 + die; k, 2) 

1 (k,2) , (k,2) , (k,2) , (k,2) , .^/ 3\ ^^'^' 

= -a_{ ' + Qq ' + ea\ ' + ea\ ' + O [e ) , 
where 

(k,2) _ 1 

"-1 ~ 3(k+1)' 
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(«,2) _ al <4, Sag 5a4_ _^ 10^^ , 



3(100-200-2;) 3(x-2) """ 3{xqo-2qo-2;) 4(x-2) """ 12 (x-1) 3(xao-2oo-2:) 

«"5 I "0 I Sag 5a« /^g I 10 "g 4>cag 4ag 20ag 

12 (k+1) "•" 12(k+1) "I" 6 (x-2)2 "T 3(a;-2) 3(a;-l) "•" 3(xao-2ao-a;) 9(k +1) 9(k+1) 9 (x-2)2 "•" 

"0 I 20ag _ S a§ "0 _ Sag Ka2_ ag Sag _ ag _ 10 ag 

9(a;-l)^ "•" 9(x-2)^ 6(x-2) "•" 2(a;-l) 3(xao-2 ao-x) "•" k+1 "•" k +1 "•" 3(x-2)^ 3(x-l)^ 3{a;-2)^ """ 

"0 I ^0"o _ gp I gp ^ _ 4k ao 4ao 1 ao ap _i_ ap _i_ 

6(a;-l)3 "•" 3(x-2)4 3(x-l) "•" 3(a;ao-2ao-a;) 3(k+1) 3(k+1) """ 3 (x-l)2 3(a;-l)3 """ 3(a;-l)4 "•" 

80ao , / 1 ill 80 _i_ ^^0 ^ n((\- ^ \ J- f — 1 I 1 _ 80 _ 

3 {x-2y-> ^ \^3(a;-l)-' ^ 3 "^ 3 {x-2)^ ^ 3{x~2)'^ J ^ ^^^^ "^0) "^ \^ 3 (x-1)^ "^ 3 3(^-2)'' 

160 \ tri'ri. X , H{ci{ao)-x) ( 80 , 160 \ ff (^.Cn-nV -r^ - 13 _l 80 In 2 , 160 In 2 

3(a;-2)«^ .n |^U, x; i 3(j:_i)5 ^ \^3 (x-2Y' ^ 3{a;-2)e ^ ^ '^''2l«0j, -^J 18 (k+1) "^ 3(x-2)^ "^ 3 (x-2)B ' 

(k,2) _ 1 f _ J_ J „^5 _ '^l«o , dl «o , 2xag 11^>^ <4 , 25Kajj _ 

"1 ~ aQ(x-2)~x\ 24"1'^"0 12(x-2) ^ 24(x-l) "^ 9(k+1) "^ 36(k+1) "^ 36(a;-2)(K+l) 

ll««p I «";i I 19gg 2a[; gg 7di ag 61 ,,^4, H'^i^p JMio^ _ 

36(x-1)(k+1) """24 (k+1) "'"36(a;-2)(K+l) 9 (a;-l)(K+l) """ 24(k+1) 108 """ 216"l'^"0"r 54(x-2) 216(a;-l) 

Iblxa^ 56xKag 113k gg 149Kag 149Kgg 59KgQ 41k gg 

108(k +1) ~ 27(k+1) ~ 54(x-2)(k+1) + 108(a;-l) (k+1) + 54(x-2)2(k +1) ~ 108(x-1)2(k+1) + 216(k+1) ~ 

91ag 53ag 103ag 37ag ag 23diag 2diag 4di ag 

54(x-2)(k +1)+54(x-1)(k+1) + 54 (x-2)2(k+1) 108(x-1)2(k +1) + 216(k+1) 54 (x-2)2 + 27(x-l)2 + 9 
95 J _^3 , diag 41diag 911xgg 1381a;Kgg 25k ag 239Kag 104Kg'' 

4 (a;-2) + 108(x-l) + 216(k +1) + 216(k+1) + 27(x-2)(k+1) ~ 108(a;-l) (k+1) ~ 27(a;-2)2( 
467Kag , 388 nai 83Kgi5 83Kg'^ , 35 al llbal 88a 



467Kag 388 Kag . ^^'^"o 83Kgg ^5 ag ^'''^"P 88ag 

.(a;-l)2(K+l) + 27(x-2)3(k+1) 72 (a;-l)3(K+l) 36(k+1) "•" 27(a;-2)(K+l) 108(x-1)(k+1) 27(x-2)2(k+1) 

277ag 236gg 5g^ 35ag 8 diag _ 17diag _ 76di ag diag _ 

216(a;-l)2 (k+1) + 27(x-2)3(k+1) 8(x-1)3(k+1) 36(k+1) + 27(a;-2)2 54(x-l)2 27(x-2)3 + 6(a;-l)3 
35di go_i_73j 2 4diag 13diag 569a;gg 979a;Kag 16k gg 2Kgg lOKag 

18 '" Se'^l^'^O ~ 9 (x-2) ~ 36(a;-l) ~ 72(k +1) ~ 72(k+1) + 3(a;-2)(K+l) ~ 3(x-1)(k +1) ~ (x-2)^(k+1) ~ 

67k ag 80Kag 119Kag 1256Kgg 137 Kag _32Kgg_ 16ag 

24(x-1)^(k+1) + 3(a;-2)^ (k+1) + 24(a;-l)^(K +1) + 9(x-2)4(k+1) ~ 36(x-1)*(k+1) + 3 (k+1) "■" 9(x-2)(k+1) + 
gg lOag 119 ag 80ag 19gg 632ag 7gg 

2 (a;-l)(K+l) ~3(x-2)^(K+l)~72(a;-l)^(K+l) + 9(a;-2)i'(K +1) + 8(a;-l)^(K+l) "•" 9 (x-2)*(k+1) ~ 4(a;-l)4(K+l) "•" 
8S gg Sdiag di ag _ 80diag _ 5digg _ 104diag 2ciigg _ diao _ 25dixao , 371a:ao _ 

18(k+1) """ 3(x-2)2 "T 2(a;-l)2 9(a;-2)3 6 (x-l)^ 3(a;-2)4 """ 3 (i^-l)-* 3(k+1) 18(k +1) "•" 108(k+1) 
ciiKgp 2bd\XKao tt XKap , 3233:Kao _i 2iJiKao _i 4k ao 1 cJiKap llKao 

3 (k+1) 18(k+1) 6(k+1) "•" 36(k +1) "*" 9(x-2)(k+1) """ 3(a;-2)(K+l) """ 18(a;-l)(K +1) 4(a;-l)(K+l) 
lOdlK ao di Kao 1 17Kgo 1 80di Kgp 40Kgo 1 di Kao 3 Kao i_ 

9(a;-2)2(K+l) 9(x-1)2(k +1) """ 12(x-1)2(k+1) "*" 9(x-2)3(k+1) 3(a;-2)a( k+1) ~'~3(x-1)3(k+1) 2(a;-l)»(K+l) "*" 

208diKao I 20n^Kao 2512Kgo | 2di Kap , n^nap 137Kgo i_ 

3 (a;-2)4(K+l) "•" 3(x-2)4(k +1) 9(x-2)4(k+1) "•" 3(a;-l)4(K+l) "*" 6 (a;-l)4(K+l) 36(x-1)4(k +1) "•" 

256iJiKgo I 407r ^Kgp 3584Kao vr'^Kao 1 Tr^Kao 1 109k gp | 2ciigo 1 4 gp , 

3(a;-2)5(K+l)"'"3(x-2)5(K+l) 9 (x-2)5(k+1) 6(a;-l)5 (k +1) """ 3(k+1) """ 36(k+1) "*" 9(a;-2)(K+l) "•" 9(x-2)(k+1) "*" 

diap llgp lOciiao digp 1 17go i 80diao 

18(x-1)(k +1) 12(x-1)(k+1) 9(x-2)^ (k+1) 9(a;-l)^(K+l) """ 36 (x-1)^(k+1) """ 9(a;-2)^(K +1) 

40ao 1 cJiao ao , 208iJiao 1 207r^gp 1264ao 1 2ciigp , 

9(x-2)^(k+1)"'"3(x-1);^ (k+1) 2(a;-l)ii(K+l)"'"3 (a;-2)4(K+l) "'"9(x-2)4(k +1) 9(x-2)4(k+1) """ 3 (x-1)4(k+1) """ 

Tr^gp 7gp | 256ciigp , 407r^go 2048 gp Tr^gp , 545gp 1 

18(a;-l)4(K +1) 4(x-1)4(k+1) "•" 3(x-2)5 (k+1) "•" 9(x-2)5(k+1) 9(x-2)5(k+1) 18(a;-l)5(K +1) "•" 108(k+1) """ 
80k In^ 2 gp , 160Kln^2ao , 801n^2go , 160 ln^2ao , 32diKln2 go , 352k In 2 gp , 64diKln2go , 
(x-2)4(k+1) "^ ix-2y^( K+1) "^ 3(x-2)4(k+1) "^ 3(x-2)'^(k+1) "^ 3(a;-2)4(K+l) "^ 9(x-2)4 (k+1) "^ 3(a;-2)E'(K +1) "^ 

704Kln2go , 32iJiln2ao , 544 In 2 ao , 64diln2go , 1088 In 2 ao , f ^ gg 1^,^„5 «^"o 1 

9(a;-2)5(K+l) "^ 3(x-2)4(k+1) "^ 9 (x-2)4(k+1) "^ 3(a;-2)5(K +1) "^ 9(a;-2)5(K+l) "^ 1^ 6 6-^'*"0 3 (a;-2) "^ 

«^"0 "0 I "g I 19^"o I 19^ ^^4 I lO^^gp _ 13k ag _ lOKgg 2k ag _ Kog , IQgg _ 

6(a;-l) 3 {x-2) """ 6(a;-l) """ 18 """ 18"^ '^"O "•" 9(a;-2) 18(a;-l) 9(x-2)^ """ 9(x-l)^ 9 """ 9 {x-2) 

13ag lOag 2 °P °P 26gag 26 3 lOKgg 11k ag 20Kag 7k ag 40Kgg 

18(x-l) 9(a;-2)^ + 9(a;-l)^ "9 9 T^ '^"O ~ 9(x-2) + 9(a;-l) + 9(a;-2)^ 9(a;-l)^ 9(a;-2)^ + 

K ag 2Kgg IQgg llgg 20gg 7ag 40gg gg 2 gg 14xag 14^,, „,2 >^gg 1 

3(a;-l)a '^ 3 9(a;-2) "^ 9(a;-l) "^ 9(x-2)2 9 (x-l)2 9(a;-2)3 "^ 3(a;-l)» "T" 3 "^ 3 "^ 3 -'''^ «0 x-1 "^ 

^"n, _ «^"g,^ _ 80« °n I 2Kag _ o^ ^k^ - ^ + "n ., ^ - g°"" . + ^"g ^ _ 2a2 _ 9S:r gp _ 

(2^-1)2 (a;-l)3 3(x-2)4 ^ 3(a;-l)'* ^'^ «0 x-1 ^ (x-l)2 (x-l)» 3(x-2)4 ^ 3(x-l)4 ^"O 36 

121zKao ^ 40Kao _i_ 65Kao i 40Kgo __ 25Kao _i_ 35Kao _i_ 96Kgo _i_ 3lKao _i_ 256Kao __ 25Kao 

36 9(x-2) """ 12(a;-l) """ 9 (a;-2)2 18(a;-l)2 "•" 36 {x-l)'-' """ (x-2)* "•" 36 {x-1)'^ """ 3(a;-2)'i 36 (a;-l)'i 

4Kao _ 40go _, 65 gp , 40gp 25gp _i_ 35gp _, 32ciigp , 1504ao , 19ap _, 64iJigp , 

9 9(a;-2) "•" 12(a;-l) "•" 9(x-2)2 18 {x-lj^ "*" 36(a;-l)3 """ 3 (a;-2)4 "i" 9(x-2)4 """ 12 (a;-l)4 "i" 3(^-2)^' "*" 

2048gp _ 17ao _ 17 gp _ x_ , 25xk _ 32k , 43k 1 40k _ 4k _ 80k k _ 

9 (a;-2)5 12(x-l)5 9 36 """ 36 9 {x-2) """ 12(a;-l) "•" 9 (x-2)2 9(a;-l)2 9 (x-2)3 36(a;-l)3 
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640di I 2aodi , 2di , 640iJi \ U{r\ 1-^ ^ , / xap , XKap , 80 Kap Kap , 160 Kap , nap 

3(a;-2)'^"^3 (x-1)^ "^ 3(x-l)^ "^ 3{a;-2)e ^ -" lU, 1, «o;-^ \^ 3 "^ 3 "^3(x-2)'* 3(x-l)'* "^ 3(x-2)-' "^ 3(x-l)-'' 

2k qq _i_ 80ap gp _i_ 160 ap _i_ ctp 2 gp x mt _ 80k _i_ k _ 320k i k 

3 "•" 3(x-2)4 3(x-l)4 "I" 3(x-2)-''' "•" 3(x-l)-"'' 3 3 3 3(x-2)4 "i" 3{a;-l)4 3{a;-2)5 "*" 3{a;-l)5 

320k 80 I 1 320 , 1 320 \ tr/n ^ (^ \- rr\ j_ f _ 160 KQp _ 320Kap _ 

3ix-2)'^ 3 (a;-2)4 "^ 3(x-l)4 3(^-2)'^ "^ 3 (x-l)!^ 3(^32)^^ ^ l^, CH^aoj, x; -^ ^^ 3(x-2)4 3(^-2)'' 

160 gp 320ao , 160k , 640k , 640k , 160 , 640 , 640 \ ufn ^ /^ V ^"i ' ^ 
3(x-2)i 3(a;-2)^ "^ 3 {x-2)* "^ 3(^-2)'^ "^ 3(a;-2)e '^ 3(x-2)4 "^ 3{x-2y^ "^ 3 (x-2)<^ ^ "" V^' ''2l«0;, -i-J 
XQp XK gp ^ 80Kap _t_ Kap __ 160Kctp Kap _i_ 2Kap __ SOap __ 2d\ ap t ap 16C 

3 3 3{a;-2)4 """ 3 {a;-l)4 3(x-2)5 3 (x-l)^ "•" 3 3(x-2)4 3{a;-l)4 """ 3(x-l)4 3 (x- 



160ap I 

(-^-2)5 """ 



53 



2diao QQ I 2 QQ I X I XK I 80k k i 320k k i 320k i 80 , 2di 

3(a;-l)5 3(x-l)5"r 3 "^ 3 "^ 3 "T 3(^„2)4 3(a;-l)4 "^ 3(a;-2)5 3(x-l)5 "^ 3(x-2)6 "^ 3 (x-2)4 "^ 3{x-l)4 

1 I 320 I 2d] 1 |_ 320 \ IT/'I n- 'r\ J- I HSl _|_ ^>^ "0 _i_ 80Kao koq _i_ 

3{a;-l)4 "T 3 (a;-2)5 "^ 3(x-l)5 3(x-l)5 "^ 3 (x-2)6 ^ "" V^^' ^' "^^ "^ \^ 3 "^ 3 "^ 3(x-2)4 3 (x-l)4 "^ 

160Kao I KOQ 2Kao _i_ SOap 1 2di ap gp _i_ 160ap 2diao t ap 2 gp x xk 

3(a;-2)'^ """ 3 (x-l)^ 3 """ 3(a;-2)4 "•" 3(x-l)4 3(x-l)4 "•" 3 {x-2)^ 3{x-lY^ """ 3{x-lY^ 3 3 3 

80k I K 320k I K 320k 80 2di , 1 320 2di , 

3(a;-2)4 "^ 3{a;-l)4 3(^-2)'^' "^ 3(a;-l)'' 3(a;-2)'i 3 (a;-2)4 3(a;-l)4 "^ 3(x-l)4 3 (a;-2)^ 3(x-l)^ "T" 

1 320 \ 7_rn ri CrvoV T^ -^ /' leOKQp J20KQ0 , mWiOp 160ap , 320diao 320ao , 

3(a;-l)5 ~3 (x-2)'i ) ^ \^' '^^^'^O), X) + \^- 3 (^_2)4 " 3(a;_2)5 + 3 (x-2)i ~ 3(x-2)4 + 3 (a;-2)5 ~ 3(x-2)5 + 

160 640cii I 640 640di , 640 



I 640k I 640k ibOdi , 160 b40cti , 640 640di , 640 \ u{r, n. „\ , 



3 (a;-2)4 ' 3(x-2)'' ' 3{a;-2)'* 3(a;-2)4 ' 3(x-2)4 3 {x-2)^ ' 3{a;-2)'^ 3(a;-2)6 ' 3 (x-2) 



640k 640k I 160di 

^ 3(^-2)'' 3(a;-2)'i """ 3{a;-2)4 



/ laOKQp I 320Kao 160diap , 160ap 320diao , 320ap 160k 
\3 {a;-2)4 """ 3(x-2)5 3 (x-2)4 ">" 3(x-2)4 3 (x-2)5 "•" 3(x-2)5 3 {x-2) 

160 I 640d] 640 , 640di _ 640 \ rrrr, „^(^\. ^^ 1 /" _ koq , koq Qo , 

3(a;-2)4 "^ 3 (x-2)5 3(x-2)5 "^ 3{x-2)6 3 (^-2)6 ^ ^ '>^' ^2l«0;, -^J "^ ^^ 3 (x-l)4 "^ 3{a;-l)5 3 (x-l)^ "^ 

3(x-l)5 + 3(x-l)4 + 3(x-l)5 + 3(x-l)4 + 3{a;-l)5 j -^^I'^U^o)' ^1 ("0); 2^) + (^ ~ 3 (x-2)4 ~ 3(x-2)'5 ~ 

80ap 160ap , 80k , 320k , 320k , 80 , 320 , 320 ^ tt(„ I r^ \ r^ ( r^ V t^i J- 
3 (a;-2)4 3(x-2)5 "^ 3 (a;-2)4 "^ 3(x-2)5 "^ 3{a;-2)6 ^ 3{a;-2)4 "^ 3(x-2)5 "^ 3(a;-2)6^ ^ l,C'2l>«o;, t-U^oJ, -^j "^ 

TT(r\. „\ / 17xap I 25a Kap , 40Kao 65k qq 40Kap 1 25k gp 35Kao 128k gp Tkqp , 64k ap , 

n\U,X)y ^2 "T 36 "^9(x-2) 12(a;-l) 9(x-2)2 "^ I8(a;-1)^ 36(x-l)3 3(x-2)4 36(F^"^3(x-2)5 "^ 

25Kap 8k gp _i_ 40ap 65ao 40 ap _|_ 25ap 35ap __ 32diap 1024ap Hop 

m{x-l)^ 9 "•" 9(x-2) 12(x-l) 9(x-2)^ """ 18(x-l)^ 36 {x-l)'-^ 3{a;-2)4 9 (a;-2)4 12(1-1)4 

64diap _ 1088ap _, ITap _ 160Kln2ap _ 320k ln2ao _ 160 In 2 gp _ 320 ln2ap _ Top _ 17x _ 2bx k _, 
3 (X-2Y 9(x-2)^ "•" 12 (a;-!)-' 3(x-2)4 3(x-2)^ 3{a;-2)4 3(x-2)^ 3 12 36 """ 



32k _ 43k _ 40k , 4k , 80k , k , 128k , 43k , 64k , 25k 
9(a;-2) 12 {x-1) 9(a;-2)^ """ 9 (x-l)'^ "•" 9(a;-2)^ """ 36 {x~l)'^ """ 3(x-2)4 "i" 36(a;-l)4 """ {x-2)^ """ 36(a;-l)^ 



+ 



128 K K I 32 43 40 I 4 , 80 , 1 , 32di , 1024 , 23 

3(a;-2)'i 2 "•" 9(x-2) 12 (x-1) 9(x-2)^ """ 9{a;-l)^ """ 9(^-2)^' """ 36{a;-l)ii """ 3(x-2)4 "•" 9(a;-2)4 "i" 12(x-l) 

128di I 3136 I 17 , 128di , 2176 , 160k In 2 , 640k In 2 , 640k In 2 , 160 In 2 , 640 In 2 , 

3(a;-2)5 "^ 9 (a;-2)-> "^ 12(x-l)5 "^ 3 (x-2)6 "^ 9(x-2)6 "^ 3 {a;-2)4 "^ 3{a;-2)-> "^ 3(a;-2)6 "^ 3{a;-2)4 "^ 3 {a;-2)5 "^ 

640 In 2 _ l\ I tfi'o. ™\ / 160k In 2 ap , 320k In 2 gp _ 160cii In 2 gp , 160 In 2go _ 320diln2gp _, 320 ln2gp 



3(a;-2)6 2)^^\^''-^)\ 3{a;-2)4 "T" 3(x-2)5 3(x-2)4 "^ 3{a;-2)4 3{a;-2)5 "^ 3{a;-2)5 

leOKgp I 320Kgo 160digo , 160gp 320digo , 320gp 160k 640k 640k , 160di 

3 (a;-2)4 "•" 3(x-2)5 3 (x-2)4 """ 3(x-2)4 3 (x-2)5 """ 3(x-2)5 3 (x-2)4 3(x-2)5 3{a;-2)6 "•" 3{a;-2)4 

160 I 640cii 640 I _64Mi 640 \ Tj/n- n \ 160^ ^" ^ 640k In 2 640k In 2 , 160di In 2 

3{a;-2)4 "^ 3 {a;-2)5 3{a;-2)-' "^ 3{a;-2)6 3 (x-2)e ^ -" '^^' "0^ 3 (x-2)4 3(x-2)5 3(x-2)6 "^ 3(x-2)4 

160 In 2 I 640diln2 640 In 2 , 640diln2 640 In 2 \ , 40a: , tt'^xk 207r^K -w ^k 

3(x-2)4 "I" 3(x-2)5 3 (x-2)5 "I" 3(x-2)S 3 {x-2)^ J "*" 27(k+1) "•" 6( k+1) 3{a;-2)4(K+l) 6(x-1)4(k+1) ' 

807r^K TT^K 80 TT^K 207r^ TT^ 807r^ 

3{x-2)^ (k+1) 6(x-1)''(k+1) 3(x-2)<^(k+1) 9(x-2)4 (k+1) 18(x-1)4(k+1) 9 (x-2)^(k+1) 

TT^ 805^ 80k In^ 2 320k In^ 2 320k In^ 2 80 In ^2 320 In^ 2 

18(x-1)^(k+1) 9(a;-2)'i(K+l) (x-2)4( k+1) (x-2)^{k +1) (x-2)«(k+1) 3(a;-2)4(K+l) 3(a;-2)'^ (k+1) ' 

320 In^ 2 32 diKln2 352k In 2 128diKln2 1408k In 2 128diKln2 1408k In 2 

3(a;-2)'i(K+l) 3(x-2)4(k+1) 9(x-2)4(k+1) 3 (a;-2)"'(K+l) 9(a;-2)'^(K +1) 3(a;-2)B(K +1) 9(a;-2)B(K+l) ' 

32di In 2 544 In 2 128di In 2 2176 In 2 128di In 2 2176 In 2 ] 

3(x-2)4(k+1) 9(x-2)4 (k+1) 3(x-2)5(k +1) 9(a;-2)5(K+l) 3(a;-2)6(K+l) 9(x-2)6(k +1)/' 



(k,2) _ 1 f 1 ^2^^,5 _ 1 ^2^^5 , 4 "p _ "-^"p _ ^j"f) I ^^°o _ d.i°' 



:-2)-x\48"l 



0^9 — „.,/™ o^ ™ "I ^aUiXOn -79'''' 3^Ctn + o/i/„ o^ qc/„ o^ /lo f,.. -i\ + 



i"p 



2 ~ gp(x-2)-x\48"'l-^"0 72" "^"0 "^ 24(a;~2) 36(a;-2) 48 (x-1) "^ 72(x-l) 48(k +1) 

19dia::gg 13a;gQ diKa^ 31dia; Ka^ 85a;KgQ 17diKgQ 415 Ka'^ SldiKgg 

144(k+1) """ 27 (k+1) ~ 48(k+1) 144(k+1) + 108(k +1) ~ 36(x-2)(k+1) "•" 216(x-2)(k+1) + 144 (a;-l)(K+l) ~ 

85Kgg 25Kg[; _ lldigg 265g[; 19 digf, _ 13gg 19gg 

108(a;-l)(K +1) + 144(k+1) 36 (x-2)(k+1) + 216(x-2)(k+1) + 144(a;-l)(K+l) 27(x-1)(k +1) + 144(k+1) + 
37df a^ 199d(xa^ 19 2 4 Udja^ 5n^a^ 145dfg^ 137r^gg 79digg 137dig gg 

648 1296 + 216^ ^ '^0 324(a;-2) + 54 {x-2) + 1296(x-l) 216 (a;-l) 432(k+1) + 144(k+1) 

173ggg _ 617 diKgg 2113dia:K gg _ 1835xKgg 139diKg,^ _ 1687 Kaf^ _ 1429di Kgg 

54(k+1) ~ 1296(k+1) + 1296(k+1) 324(k +1) """ 162(a;-2)(K+l) ~ 324(a;-2)(K+l) ~ 1296(a;-l)(K+l) + 

2359Kg,^ 487di Kg;j 285lKg;^ 359di Kgj^ 140Kg;^ 733Kg4 

648(a;-l) (k+1) ~ 162(x-2)2(k +1) + 324(a;-2)2(K+l) + 648(a;-l)2(K+l) ~ 81 (x-1)2(k+1) + 1296(k +1) + 

35dig;^ _ 137gg _ 283digg 461g4 95digg 503gg 

54(x-2)(k+1) ~ 36 (a;-2)(K+l) ~ 432(a;-l)(K +1) + 216(a;-l)(K+l) ~ 54 (x-2)2(k+1) + 108(a;-2)2(K +1) + 

7dig4 43g| 59gg lOldj gg 57r^g4 4dj g4 7r^g4 tt^ gg 25djg3 

24(x-1)2(k+1) 54 (x-1)2(k+1) 432(k+1) """ 324(a;-2)2 54 (x-2) 2 81(:r-l)2 + 54(a;-l)2 108 54 "•" 
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371^2^ n-3 _ 13^2^^3 _ Srd^qf, _ STr^ag _ 155dfag ll^'^g , 437diag _ 1441dixag 521x »g 

648 "1-^ "0 54" -^"0 324 {x-2) 54(x-2) 648 (a;-l) """ 108(x-l) """ 216 (k+1) 432{k+1) """ 54(«;+1) """ 

985diKag 8029^1 XKag 6347xk ag 769diKag 182Kag 139 diKag 3085k ag 

216(k+1) ~ 1296(k+1) + 324(k+1) + 324(a;-2) (k+1) ~ 81(x-2)(k+1) + 81(x--l)(«:+l) ~ 648(a;-l)(K+l) ~ 

llOdiKog 509«;Qg 3677diKQg 10099Kag 2168 diKag 4684k ag 

81(x-2)^ (k+1) ~ 81(x-2)^(k +1) ~ 1296{a;-l)^(K +1) + 1296{a;-l)^{K+l) ~ 81(^-2)^' (k+1) + 81(^-2)^' (k+1) """ 

263diKag _ 173Kag _ 4183Kag 89di gg 58ag 121diag _ 

144 (x-l)t'(K+l) ~ 36(x-l)i'(K +1) ~ 432(k+1) + 108(x-2)(k+1) + 27(a;-2)(K +1) + 108(x-1)(k+1) ~ 

239ag 2diag 185ag 605di ag 1351ag 376diag 

72 (x-1)(k+1) + 27(x-2)^(k +1) 27(a;-2)^(K+l) 432(a;-l)^(K+l) "•" 432(a;-l)^(K +1) 27(^-2)^' (k+1) + 

212ag 367diag 89ag 1021ag 29dfag Stt^ ag 43d jag _ 

9 (a;-2)^(K+l) + 432(x-l)i'(K +1) 54(x-l)i'(K+l) 432 (k+1) + 81(a;-2)^ """ 27(x-2)^ + 162(x-l)^ 

7^' "0 , 260djag _ lOvr ^gg _ dfag ^' Q^g , ^f^ , 365df gg _ 505 j2„„2 , X^rS-r n-2 -L 

108(a;-l)^ "^ 81(x-2)i' 27(x-2)^ 6(a;-l)^ "^ 36(a;-l)^ "T" 18 "^ 108 216"l'^"0 "T 18^ -^ "O "T 

14dfag 55djag Tr^gg 1445diag 4637dixa§ 497a: ag 1735diKag 10115dia:Kag 12541x Kog 

27(x-2) + 216 (a;-l) ~ 12(a;-l) ~ 108 (k+1) + 432(k+1) ~ 24(k+1) 54(k+1) ^ 432(k+1) 216(k+1) 

458diKag 1280Kag 1619diKag 575 Kag 737di Kag 82lKag 

27(x-2) (k+1) "■" 27(x-2)(k +1) + 216(a;-l)(K+l) ~ 24(x-1)(k+1) """ 18 (a;-2)2(K+l) ~ 9(x-2)2(k+1) + 

569diKag 3731 K.al 5344diK gg 7408Kag 2093diKag 743Kag 

144(a;-l)^(K+l) ~ 432(a;-l)^(K+l) ~ 27(a;-2)^(K+l) + 27(x-2)-^( k+1) ~ 144(x-1)^(k +1) "■" 24(x-1)'''(k+1) ~ 

5008di Kog 24184Kag 299diKag 1829Kag 28453 Kag 58diag 256ag 
9(x-2)4(k+1) + 27 (a;-2)4(K+l) + 24(x-1)4(k +1) ~ 72(a;-l)4(K+l) """ 432(k+1) ~ 9(a;-2)(K +1) + 27(x-2)(k+1) + 

427diag _ 61ag 299 diag 163ag 881diag 1621 gg _ 

216 (a:-l)(K+l) ~ 24(a;-l)(K+l) + 18(a;-2)^(K+l) ~ 9(a;-2)^(K +1) "•" 432(a;-l)^(K+l) ~ 432(a;-l)^(K+l) ~ 

736diag 1424ag 871di gg 569ag 2224diag 6664 gg 

9(a;-2)a (k+1) + 27(a;-2)»(K+l) ~ 144(a;-l)»(K+l) """ 72(x-1)=*(k +1) ~ 9(x-2)4(k+1) + 27(x-2)-*(k+1) + 

1105diag 1333ag 6791 ag _ 53djag _ df gg Tr^gg 784cif gg 3dfgg _ 

216(a;-l)'i (k+1) ~ 216(a;-l)'i(K+l) """ 432(k+1) ~ 18(x-2)^ ~ 2(x-l)^ + 12(a;-l)^ + 27(^-2)^' + 2(^-1)^' ~ 

TT^ gg 232cijgg _ 207r^ gg _ 4dfgg tt^ gg _ vr^gg dfgp _ 263digo , 2054a:go _ 1775dixgo _ 

12(x-l)» "•" 3(x-2)4 9(a;-2)4 3(x-l)4 "•" 18(a;-l)4 6 "*" 6(k +1) 216(k+1) "•" 108( k+1) 216(k+1) 

737r^g gp , 6995a;go i ^l Kap 49diK.ao . 205dfa:Kgo 4025dix Kgp 30l7r^xKgo , 3121xKgo 7df Kgp 

216(k+1) "•" 648(k+1) "•" 6(k+1) 24(k +1) """ 108(k+1) 216(k+1) 216 (k+1) """ 72(k+1) 27(x-2)(k+1) 

86diKgp 1407r^Kgp , 320Kgp 7df Kgp 1787ciiKgp , 4557r^Kgp _ 

27(x-2) (k+1) 27(x-2)(k +1) "*" 27(x-2)(k+1) 108(a;-l)(K+l) ^ 216 (x-1)(k+1) ^ 72(x-1)(k +1) 

865Kgp I 53dj Kgp 239diKgp , 1407r^Kgp , Sd^Kgp 889di Kgp _ 

36(a:-l)(K+l) """ 27(x-2)^(k+1) 27 (a;-2)^(K+l) "•" 27(a;-2)^(K +1) """ 27(x-1)^(k+1) 216(x-1)^(k+1) 

1757r^K gp , 1315Kgp 784d|Kgp 4168diKgp 3704 Kgp dlKap 

108(a;-l)2(K+l) """ 108(x-l)2 (k+1) 27(x-2)3(k +1) "•" 27(a;-2)3(K+l) 27(x-2)3(k+1) (x-1)3 (k+1) "•" 

77diKgp I 2457r^Kgp 361 Kgp 464dfKgp 10016diKgp _, 8di7r^Kgp , 

9(a;-l)^(K +1) "•" 216(x-l)i'(K+l) 24(a;-l)^(K+l) 3 (x-2)*(k+1) """ 9(a;-2)'i(K +1) """ 3(x-2)*(k+1) "•" 

704 TT-^Kgp 48368k gp 4dJKgp 299diKgp , 1397r^Kgp 1829Kgp _ 

9(a;-2)4(K+l) 27(a;-2)4(K+l) 3(a;-l)4 (k+1) "•" 24(a;-l)4(K +1) "•" 216(a;-l)4(K +1) 72(a;-l)4(K+l) 

5l2dl Kap 11264diKgp , 16di7r^Kgp , 327r^Kgp 59008Kgp 2537r ^Kgp , 897r^K gp , 

3(a;-2)^(K+l) "*" 9 (x-2)^(k+1) "*" 3(x-2)^ (k+1) "*" (a;-2)"'(K +1) 27(x-2)^(k+1) 216(x-1)-'(k+1) "•" 54(k+1) """ 

307Kgp 7 dfap 2digp 207r^gp , 64gp 7dfgp 613diap ,_ 

36(k+1) 27(a;-2)(K+l) 3(x-2)(k +1) 27(a;-2)(K+l) "*" 27 (3;-2)(k+1) 108(a;-l)(K +1) "•" 216(x-1)(k+1) "•" 

657r^ gp 19gp , 53dfgp 133di gp , 207r^gp , Sci^gp 

72(x-1)(k+1) 4(a;-l)(K +1) "•" 27(a;-2)^(K+l) 27(a;-2)^(K+l) "*" 27(x-2)^(k +1) "•" 27(a;-l)^(K+l) 

331di gp 257r^gp , 257gp TSAdj gp 1816digp 712gp 

216(a;-l)^(K+l) 108(a;-l)^ (k+1) """ 108(a;-l)^(K+l) 27(^-2)^' (k+1) "*" 27(x-2)^(k +1) 27(x-2)i'(K+l) 

dfap |_ lOdigp , 357r^ gp 67gp 464d|gp 4448di gp , 

(x-iy-^ (k+1) """ 3(a;-l)^(K+l) "•" 216(x-1)^(k+1) 24(a;-l)^(K +1) 3(a;-2)4(K+l) "•" 9(a;-2)4(K+l) "•" 

SdiTi-^gp _|_ 4967r^gp 13328 gp 4dfgp 1105digp , 5n^ gp 

9(a;-2)4(K +1) "*" 27(a;-2)4(K+l) 27(x-2)4(k+1) 3(x-1)4(k +1) "*" 216(a;-l)4(K+l) "*" 24(x-1)4(k+1) 

1333gp 512djgp 5120di gp , 16di7r^gp , 5127r^gp 19072gp _ 

216(a;-l)4(K +1) 3(a;-2)5(K+l) "•" 9(x-2)5(k+1) "•" 9(x-2)5 (k+1) "•" 27(x-2)5(k +1) 27(a;-2)5(K+l) 

177r^gp I TT^gp _|_ 3505 gp , a:C3"P _i_ 7x K^agp 7kC3Qp i 7KC3gp 14KC3gp _ 

72 {x-1)^{k+1) "•" 27(k+1) """ 324(k+1) """ k+1 """ 3(k+1) 3 (a;-l)4(K+l) """ 3{x-1)^{k +1) 3(k+1) 

C3 gp I Caap 2^3 gp I 1120k In^ 2 gp _, 2240k In^ 2 gp , 160 In^ 2 gp , 320 In^ 2 gp , 

3(a;-l)4(K+l) "•" 3(x~1)5(k +1) k+1 "•" 9(x-2)4(k+1) """ 9 (a;-2)5(K+l) "•" 9(x-2)4(k +1) "*" 9(x-2)5(k+1) "•" 

32di Kln^2gp , 416Kln^2gp , 64diKln^2 gp , 832Kln^2gp , 32diln^2gp , 5441n^2gp , 64di ln^2gp , 
(a;-2)'i(K+l) "'"3(x-2)4(k+1)"'" (x-2)='(k+1) ^ 3{x-2y^ (k+1) ^ 3(a;-2)4(K +1) """ 9(a;-2)4(K+l) """ 3(a;-2)E'(K+l) """ 
1088 In^ 2 gp ,_ 256diKln2gp ,_ 807r^Kln2gp ,_ 1856k In 2 gp , 512diKln2gp _, 1607r^Kln2gp ,_ 
9 (a;-2)5(K+l) """ 9(x-2)4 (k+1) """ 3(x-2)4(k +1) """ 27(a;-2)4(K +1) "*" 9(a;-2)5(K +1) "*" 3(x-2)5(k +1) """ 

3712k In 2 gp , 256di In 2 gp , 3392 ln2gp , 512diln2gp , 6784 In 2 gp , f J_rl ^^,5 _ 4a:gg , 

27(x-2)5(k +1) "^ 9(x-2)4(k+1) "^ 27(x-2)4(k+1) "^ 9 (x-2)5(k+1) "^ 27(x-2)5(k +1) "^ I 12"l-^"0 9 "^ 
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^^aiXHa^ l8^'*«0 + 6(x-2) 18(x-2) 12(x-l)"'"l8(x-l) 12 +6{a;-2) 18 (x-2) 12(x-l) "^ 9 (x-1) 

qS Tdiag «_ , 4 , 157xag ^ , «• A-^ _ -6L^, ^k-h-^ -L 112 ^^ ^-^ _ H'^i^Qp , ^13'^ °o , 43di>tag 

12+ 54 io8"l^«0+ 54 + 54aiK Oq io8'^1^'^"0 + 27 ^'^ "O 27(x-2) + 27(x-2) + 108(x-l) 

1/10 ,^^,4 OQ^. ,^^,4 1/10,^^,4 ^^, ^ ^,4 r:Oi-^,4 /ii ^^,4 11^,^,4 ai ^,4 /1Q^, ^,4 c;q^,4 



149 Kag 23diKag 149Ka;^ 4diK gg 59Kag 41 Kag lldiag 91ag 43diag _53a^ 
54(x-l) + 27 (x-2)^ ~ 27{x-2)^ ~ 27(x-l)^ + 54(x-l)^ 108 27{a;-2) + 27 (x-2) + 108(x-l) ~ 27 (x-l) 

9*?W, ^4 in'?r«4 Ar7, ^4 q7^4 ^4 SW, rv? „5. _ „ Q1 1 -rrv? o _ n nrr . n 



^0 ^ 

JMia|^_ WS^ _l^fli I _iZ^ "0 ' S'^i^o , 95j_^3' 91 W) ' 8 j_ ^^3 , 95 j „_3 

27(x-2)^ 27 (x-2)^ 27(x-l)^ "^ 54 (x-1)^ T08 ~9 r gjOiX Oq 108 gOiK Qq -h g^aiXKag ■ 



_ 467Kag 
"^ 108(x-l)^ + 



13gl 3 diKOg 50KaQ 41diKQg 239k cvg 16diKag 208 kcVq 17c(i«;Oq 

^^jg-XK Oq — 27(2:_2) ~ 27 (x-2) ~ 54(x-l) + 54(x-l) ~ 27(x-2)^ + 27(x-2)^ + 27 {a;-l)- 

152diK ag 776Kag di Kof, 83«;Qg 83Kog diag 70og 41dia^ 175aQ IGdiaf, 

27(x-2)3 ~ 27(x-2)3 ~ 3(x-1)3 + 36 {a;-l)3 "i 18 27 (x-2) ~ 27(x-2) ~ 54 (x-l) + 54(x-l) ~ 27 (x-2) 

176ag , 17diag 277ag , 152dia3 472^3 diag , 5ag , 35ag , 35di gg 73^ o , 

27(x-2)^ "^27 (x-1)^ 108(a;-l)^ "^ 27 (x-2)3 27(x-2)3 3 (x-l)3 "^ 4(a;-l)3 "^ 18 "^ 9 i8aiX«o"r 

569x a§ 35 J .^„,2 73 j_^ ^2 , 979 „^^2 , MiKog 32Ka§ 13diK gg 4Kag lOdiK gg 20Ka| 

36 h-g-OlKOo YgCiXK ag-h^g-XKaQ-hg-^j:^ 3(x-2) "T 18(x-l) "T 3(a;-l) 3(x-2)^ "^ {x-2)'^ 

dm al Qlnal 160di Kog 160Kag 5 diKog 119Ka|5 208diKag 2512k ag 4diKag 137 Kog 

(x-1)^ + 12(x-l)^ + 9(x-2)3 3(x-2)3 +3(x-l)3 ~ 12 (x-l)3 + 3(3;-2)4 9(x-2)4 ~ 3(x-l)4 + 18(x-l)4 ~ 
64Ka§ 8di gg 32ag 13<Jiag gg _ lOdiag 20 gg diag 119ag lOOdiag 160ag 

3 I" 9(x-2) 9(x-2) + 18 (a:-l) F^ ~ 3{a;-2)^ + 3{a;-2)^ (x-1)^ + 36 (x-l)'^ + 9{a;-2)3 9(x-2)3 "•" 
5diag 19ag , 208 djCtg 1264ag 4di gg , 7ag 85 ag 13diao , 805dix qq 1 ^2^^, _27l£Qo_ 

3(x-l)3 4(x-l)3+ 3(3;-2)4 9(x-2)4 3(x-l)4 "^ 2(x-l)4 9 27 "^ 216 18^ -^"0 24 

13di KOQ I 805 J rp^fy 5131x koq _, 380iJiKao 1208 Kap 379diKao _i_ 4009kq;o _ 332diK gp _, 1136Kao _i_ 

27 -I- 2l6"'l-''^"0 216 "•" 27(x-2) 27(x-2) 24 (x-l) "•" 72(x-l) 27{x-2)^ """ 27{x-2)^ "•" 

205di Kap __ 713Kao 160di Kap _, 80k cxq __ 395diKao _, 2399 Kap 224ciiK ap , 928Kap 331ciiK gp _i_ 

108(x-l)2 54 {x-l)2 9(x-2)3 "I" 3(x-2)3 216(2:-1)3 "•" 216(x-l)3 (x-2)4 ^ (a;-2)4 216(x-l)-4 "*" 

475Kap 512di Kap 1 6656Kap 1 205 ciiKap 1255Kap 1 203Kap , 380ciiap 616ap 379diap 1 671ap 

54 (x- 1)4 3(x-2)5 "•" 9(x-2)5 "*" 216(x-l)5 216 {x-l)^^ 216 "•" 27 {a;-2) 27{a;-2) 24 (x-l) "•" 24(x-l) 
332diap I 592ap , 205diap _ 361ap _ 160diap , 80ap _ 395diap , 1123ap _ 1760diap _ 
27 {x-2Y "*" 27(x-2)2 """ 108 (x-1)'^ 54(x-l)2 9 (x-2)3 """ 9(a;-2)3 216 (x-l)3 """ 216(a;-l)3 9(a;-2)4 

407r^ap I 17120ap _ 331^1 ap _ vr^ap , 152ap _ 1024Q!iap _ 807r^ap , 19072ap , 205Q!iap , 

9(x-2)4 "T 27 (x-2)4 216(x-l)4 18 (x-l)4 "•" 27(3;-l)4 9 (x-2)^ 9(x-2)5 "•" 27 (x-2y' "•" 216(x-l)5 "•" 

TT^ap 955ao _i_ Tr^ap 85 ap 3di 205ciia: 1 tt'^ x i 35a; 3ciiK 205(Jia:K _, 1255xk i 346(Jik 

18 (x-l)'i 216(a;-l)^ """9 24 4 216 "^^ 18 "^ 24 4 216 """ 216 """ 27 (x-2) 

952k _ 947diK I 2621k 392diK , 1136k 1 23diK _ 92k , 784diK _ 2272k , 

27(x-2) 72(x-1) "•" 72(a;-l) 27 (x-2)^ "•" 27(x-2)^ "•" 27 (x-1)^ 27(a;-l)^ """ 27 (x-2)3 27(a;-2)3 "■" 

73diK _ 247k I 256diK _ 3328k , 367diK _ 1127k , 512diK _ 2048k , 205diK _ 
216 (x-l)3 216(x-l)3 """ 3 (a;-2)4 9(a;-2)4 "•" 216 (x-l)4 108(x-l)4 """ 3 (x-2y^ 3(x-2)'^ "•" 216 (x-1)^ 

1255k I 1024k , 37k , 346di 488 947di . 443 392 di . 592 , 23di _ 

216(a;-l)5 """ 9 (x-2)6 """ 8 """ 27(a;-2) 27 (x-2) 72(x-l) "•" 24(x-l) 27(a;-2)2 """ 27(a;-2)2 """ 27 (x-1)'^ 
52 I 784cii _ 1184 , 73di _ 83 _, 512di , 40 tt^ _ 9536 , 367cii , 

(x-l)2 "•" 27 (a;-2)3 27(a;-2)3 """ 216 (x-l)3 216(a;-l)3 """ 9(x-2)4 "*" 9(x-2)-* 27(x-2)4 """ 216 (a;-l)4 """ 

TT^ _ 725 I 512 di I 1607r^ _ 25856 _i_ 205di , tt^ 955 1024di , 

(x-l)4 108(a;-l)4 "•" 9(x-2)5 """ 9(a;-2)5 27 (a;-2)5 """ 216(x-l)5 """ 18 (x-l)-' 216(x-l)5 9(x-2)e "*" 

• yl^^ 27(x-2)« + 24^ -" V^J) «0; + \^ 12 + I2"l^ "0 gOlxaQ 12"!^'* "O 6(a;-2) + 12 (x-l) + 

'^l"-l^ ig'Jiag rffag I 4dia5 7d2a4 dia* 61 j2„^4 , 157 j ^^4 5 j_ ^4 , 67 j_^^4 , 

6(x-2) 18 (x-2) 12(x-l)"r9 (x-l)"r~5r" ToT T08 '^1^"0 "T -5T"1^"0 27'^!'* "O "T Tos'^l^'^^O "T 
lldlK ag _ 43di Kag _ 23di Kal lldiKag _ lldfag 91<Jiag 43dfag _ 53iJiag 23dfag _ 

27(x-2) 108(x-l) ~ 27(x-2)^ + 54 (x-1)^ ~ 27(x-2) + 27 (x-2) + 108(x-l) ~ 27 (x-l) + 27(x-2)^ ~ 

^03^1 "0, _ 4'^i"o ., + 37dia4 _ 8dfa3 35di ag 95 j2 3 _ 911 j ^ ^3 , 4 j 3 _ 235 j 3 , 

27 (x-2)^ 27(x-l)^ + 54 (x-1)^ 9+18 + 54"l^"0 los^l^^ "q + gaiKag io8"l2^'* «0 + 

lOdi Kag 16diK ag 16diKag 95di Kog 152diKag 19diKag djag 70diog 41dfag 175diag 

27(x-2) + 27(x-l) +27(x-2)^ ~ 108(x-l)^ ~ 27(x-2)3 + 36(x-l)3 ~ 27(x-2) ~ 27(x-2) ~ 54 (x-l) + 54(x-l) ~ 

16djag 176diag 17dfag 277diag 152dfag 472diag t^jag 5diag 35df ag 85diag 

27 (x-2)^ """ 27(x-2)^ "•" 27 (x-1)^ 108(x-l)^ "'"27 (x-2)3 27(x-2)3 3 (x-l)3 """ 4(x-l)3 """ 9 9 

73j2„^2 , 569 j_^2 107 j_ ^2 , 205 j_^^2 32diK ag 7diKag 20di Kag 41diKag i«n^-..~2 

YgO^X ao + -36-"l^"0 Tg-OiKQo-h^g-aiXKao 9(x-2) "T 6(x-l) "^ 3(x-2)^ + 36 (x-1)^ 
31diK ag 208diKag 37 diKag 8d2ag 32 diag 13djag di ag lOd^ag 20diag 



27(; 

Is 

lt„ .. 

9(x-2)' 



(q 160diKag 

■~~ 9(x-2)3 



12(x-l)3 3(x-2)4 "•" 18(x-l)4 "•" 9(x-2) ~ 9(x-2) "'" 18(x-l) x^^T 3(x-2)^ "'" 3 (x-2)2 ~ (x-l) 

119dia2 160d?a? 1 60di a? 5d?a2 19dia2 20Srf?a2 1 264di aS 4d?n-2 7rfi a2 80d?rt 



119diag 160d2a§ _ lOOdiag 5^2 ag _ JMiog 20Mfog _ 1264diag _ ^dfog _7diag _ SMfop 

36 (x-l)2 "•" 9(x-2)3 9 (x-2)3 "•" 3(x-l)3 4 (x-l)3 "•" 3(x-2)4 9 (x-2)4 3(x-l)4 "•" 2 (x-l)4 27 

703di gp I 505 j2 1697dix ap , 122diKap 187 j ^i- ^ , 125diKap 5diKap 196ciiKap 133diK ap 

108 "ri08"'l'^"0 108 "•" 27 27 "1'^'^ "0-1" 54(2r_2) 108 (x-l) 27(x-2)2 108(x-l)2 ' 

392diKap I 43di Kap 1 224diK ap , 512diKap _ 47df ap 205diap _ 37dfap 43diap 1 136dfap _ 

9(x-2)3 "•" 12(x-l)3 "I (x-2)4 I" 3(x-2)^ 54(x-2) "•" 54(x-2) 108 (x-l) """ 54(x-l) """ 27 (x-2)2 

356diap I 19djap 263diap 472dfap 712diap 7dfao 23diap 224dfap 4576 diap 512dfap 



+ 
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4096di ag _ ^ , IMi _ 205df x 635dix , bdiK , 155di xk , 17diK _ IbldiK . 23diK . 83diK 
9(x-2)5 6 "•" 12 108 "•" 108 "i" 18 "•" 54 "i" 27(a;-2) 108{x-l) "*" 27(a;-2)2 "•" 108(a;-l)2 

544diK 55diK 464diK 37diK 512diK , '^'^1 i t^i i '^'^i . 41 di 53df 

27(x-2)^ 36{a;-l)^ 3(a;-2)4 18(x-l)4 3(x-2)^ "*" 27 (x-2) "•" 27(x-2) ^ 108(x-l) 27(a;-l) 27(x-2)^ "*" 

103di 5df , I09(ji , 784df 1184di , df 9di , 464 df 368di , 4df 

27 (x-2)2 27(x-l)2 "T 108 (a;-l)2 ^ 27{a;-2)3 27 (a;-2)3 "^ (x-l)3 4(x-l)a "^ 3{a;-2)4 (x-2)4 "^ 3 {a;-l)4 

7rfi I 512df 4096di W/-I X , /'^ag , 5 , 2Ka5 k ag 2^5 ag 19^^ 

19^._,4 20«a4 ^ i3^^4 ^ ^OKa^ 4Ka4 , 2>c«g 20«4 , 13«g , 20^^ 4^^ ^ 2^^ ^ 

3 ■^'^"0 3 (x-2) "^ 3(x-l) "^ 3 {x-2)2 3(x-l)2 "^ 3 9(x-2) "^ 9(x-l) "^ 9 (x-2)2 9{x-l)2 "^ 9 "^ 

52x »g , 52 ^^^3 , 20/.a3 _ 22Ka3 _ 40>.a3 U^^gg SO^ag _ 2>cag _ .3 20 ag _ 22^3 _ 

9 "T 3 •^'*"0"r3 (a;-2) 3(x-l) 3 {x-2f ^ 3{a;-l)2 "^ 3 (x-2)3 (x-l)3 ^'^"O "T 9(j,_2) 9(a;-l) 
40ag 14Qg 80ag 2ag 4ag 28x a^ „„ 2 , SkqJ^ 6 Ka§ 6Ka§ 160 Ka§ 

9 (x-2)2 + 9(x-l)2 + 9 (x-2)3 ~ 3(x~l)3 3 3 ^OXKOq + ^3^- - (jrT)7 + (a;„i)3 + (j:_2)4 ~ 

4«Q§ I -|o„ 2 I 2ag 2ag 2 ag 160ag 4ag 1 ^„,2 , 95a;ao , 337xk gp , SOkqu 65Kao 

(x-l)4"rJ-^'^"0"ra;-l (x-l)2 "T (x-l)3 "^ 3{x-2)4 3 (x-l)4 "^'±"0"^ 18 "^ 18 "^ 3(x-2) 2 (x-1) 

SOkoo _i_ 25Kao __ 35Kao __ 6Adi Kap 6464Kao __ 119Kao 128Q!iKao 7168k ap _i_ lOlKap _i_ 50k qq _i_ 

3(x-2)2 "I" 3 (x-l)2 6(x-l)3 3 (2:-2)4 9{x-2)4 18 (a;-l)4 3{a;-2)5 9{x-2)5 "•" 18(x-l)5 "i" 9 "•" 

80ao _ 65ao SOap , 25ao _ 35q:o _ 64 diap _ 3008ap _ 19ap _ 128iJiap _ 4096ap , 

9(x-2) 6(x-l) 9 (x-2)2 "•" 9{a;-l)2 18(x-l)3 3(x-2)4 9(x-2)4 6 (2^-1)4 3(a;-2)5 9 (2:-2)5 """ 

17ap I 34 gp _i_ jr 49xk _i_ 64k 43k 80k _i_ 8k _i_ 160k _i k _i_ 64ciiK 1 

6(a;-l)5 "•" 9 "•" 18 18 "*" 3 {x-2) 2(x-l) 3 {a;-2)2 "*" 3(x-l)2 "*" 3 {a;-2)3 """ 6{a;-l)3 """ 3 (a;-2)4 """ 

3584k I 155k , 256diK , 8576k , 101k , 256diK , 2816k o , 64 43 80 , 

9(a;-2)4 "•" 18 {x-l)* """ 3(x-2)^ "*" 9 {x-2)^ "•" 18(x-l)^ "•" 3 (x-2)<i "•" 9(a;-2)ti '^'^^ 9{x-2) 6(x-l) 9{x-2y^ """ 
8 I 160 I 1 I 64di I 2048 , 23 , 256di , 6272 17 , 256di , 

9 (a;-l)2 "^ 9(x-2)3 "^ 18{a;-l)3 "^ 3 {a;-2)4 "^ 9{a;-2)4 "^ 6(a:-l)4 "^ 3 (x-2)^ "^ 9(i-2)^ ^ 6(a;-l)-' "^ 3 {a;-2)'i "^ 

9(a;-2)6 J-^ -" I^U, U, ttQj-^ (^ 3 Oia^ao^ 3"1^'^"0+ 3(x-2) 3(x-l) + 3(a;-2) 3(x-l) + 9 9 OlXtto 

2 r 4 19 J 4 20diKaQ 13diKOg 20diK Qq 4diKaQ 20di Qq 13diag 20diaQ 4diaQ 

gdlK Oq - -g-aiXHttQ - 9 (^_2) + 9(a;_i) + 9(x-2)2 ~ 9{x-iy^ ~ 9(x-2) + 9(x-l) + 9 (x-2)2 ~ 9(a;-l)2 ' 
4rfl «g , 52^_^,3 4^ ., ^,3 I 52 j,^,_,3 , 20diKag 22diKag 40diK ag MdiKag 80di Kag JdiKog 

3 h-g-aiXao gfllK ao + -9-aiX«;ao+ 9 (^_2) 9(a;_l) 9(^-2)^ + 9{a;-l)^ + 9{a;-2)3 3 (x-l)3 "^ 

20diag 22diag 40diag Mdiag 80diag 2diag , ^2 _ 28 . 2 , 4 j_^2 _ 28 , 2 , 

9(^_2) 9 {a;-l) 9{x-2)^ + 9(x-l)^ + 9(x-2)3 3(F^ + ^"1 "O 3 dlXtto + ^aiKag 3 fllX /tag "f 
2diKaQ 2diK og 2diKaQ 160di Kog 4diKQQ 2diaQ 2diag 2 diag 160diaQ 4di ag 34diap , 
~1^^ (x-iy^ + (x-l)3 + 3(x-2)4 3~(F^ + ^^^ ~ (F^ + (F^ + 3(J^^2)^ ~ 3(F^ "^ 9 ^ 

95dix gp I 8ciiKao , 121 ^ -r-i<- rv _i_8MiKQp 65(JiKao 80diKao , 25diK qq 35diKap 192di koq SldiKap 

18 "^ 9 -r 18 UiXf^WQ-t- 9(3,_2) 6 (i-1) 9(a;-2)2 "^ 9(x-l)2 18(x-l)3 (x-2)4 18(x-l)4 



iQp 



+ 



512 diKQc I 25di 
3(a;-2)5 """ 18 (x 
128dfap 4096diag 
3(x-2)5 9 (x-2y- 



dl I 64df 2048^1 I 23di , 256df 

18 (x-l)3 "•" 3(x-2)4 "I" 9 {a;-2)4 "•" 6(a;-l)4 "•" 3 (x-2)5 ' 9(x-2)5 ' 6 (x-l)^ ' 3(a;-2)e ' 9(x-2)ey --V")-:"uy 1 

^li''^J^^18^ X«o-^6^ -^ '^"O-^ 3(^_2)4 -^ 9(j:_i)4 6(x-l)4 ^ 3(x-2)5 9 (x-l)5 ^ 6(a;-l)5 3^ KOO-^ 

407r2ap _|_ diTT^gp _ tt^ gp 1 807r2ap _ diTr^gp 1 Tr^gp Tr^gp ■k'^x 1^2 ^ i^ _ 407r2K _ din'^K _i_ 

9(x-2)4 "•" 9 (a;-l)4 18(x-l)4"'"9 (x-2)5 9(x-l)5 """ 18 (x-l)5 9 18 6^ '^'^ 3(x-2)4 9(x-l)4 "•" 

TT^K _ 1607r-^K diTT^K i TT^K _ leOTT^K I ( _ 2iji gp i 17xgp _ 2diKa() I lOlx Kgp _ 85iJiKgp _|_ 

6{a;-l)4 3{x-2)5 9(a;-l)5 "•" 6{a;-l)5 3{a;-2)6 "•" ^^ 3 "•" 12 3 "•" 36 9(x-2) "•" 

40k gp I 94diKgp 65k gp _t_ lOOdi Kgp __ 40k gp 20iJiKgp _i_ 25k gp 40iJi Kgp _t_ 17di Kgp __ 35Kgp 1 

3(x-2) "•" 9(x-l) 4(x-l) "•" 9(x-2)2 3(x-2)2 9(x-l)2 "*" 6{a;-l)2 3{a;-2)3 """ 18{a;-l)3 12(x-l)3 """ 

64 djKgp 1088Kgp _, 19 djKgp __ 47Kgp _, 64iJiKgp _, 704k gp __ 25iJiKgp _, 101 Kgp 37Kgp __ 85di gp , 

(x-2)4 9(a;-2)4 "•" 18(x-l)4 36 (x-l)4 "•" 3(a;-2)E' "•" 9(a;-2)'^ 18(^-1)'' "•" 36(x-l)^ 9 9 (x-2) "•" 

40gp _|_ 94digp _ 65 gp _, lOOdigp _ 40gp _ 20diao , 25gp _ 40diao , 17digp _ 35gp , 

9(a;-2) "•" 9(a;-l) 12(x-l) "•" 9{a;-2)2 9 {x-2y^ 9{x-iy^ """ 18 (x-l)^ 3(a;-2)3 "i" 18 {x-l)^ 36{a;-l)3 "i" 

64di gp _|_ 64gp , 5digp llgp _i_ 64digp _, 1088gp 17digp _i_ 17gp 7gp _i_ 2 di 17a _i_ 

(x-2)4 "•" 9(x-2)4 "•" 2 (a;-l)4 12(x-l)4 "•" 3 (^-2)'^ """ 9(^-2)'^ 6 (a;-!)^' "<" 12(x-l)^ 3 """ 3 12 """ 

2diK lOlxK 62diK I 32k _i_ 65ciiK 43k _i_ 70iJik 40k diK , 4k 80di k _i_ 

3 36 9(a;-2) """ 3 {x-2) """ 9{a;-l) 4 {a;-l) """ 9{a;-2)2 3{a;-2)2 (x-l)'^ """ 3{a;-l)2 9(x-2)3 "•" 

80k I 5diK I K 112diK I 1088k 31diK , 155k 448diK , 1472k 25diK 1 

3{x-2)3 "•" 18(x-l)3 "I" 12(x-l)3 3 (x-2)4"r9(x-2)4 18 {a;-l)4 "'"36(x-l)4 3 {x-2)^ """ 9(^-2)'^ 18 (x-l)^ """ 

101k _ 128diK _ 1408k _ 3k _ 62 di , 32 , 65di _ 43 , 70di _ 40 _ di 

TW 3 (x-2)'^ 9{a;-2)B 2 9(a;-2) "i" 9(x-2) "i" 9(a;-l) 12 (x-l) ^ 9(x-2)2 9 (x-2)2 (x-1): 



— z^ if\^x — z) 10 ^^x — ±j oui^x — 1^ o \^x — z)^ if\^x — z)^ ±0 ^^x — l^J^ 

luiK izoaiK ^ i4uaK JK ^ 62 di , 32 _, 65di 43 1 70di 40 di , 

'{x-iy^ 3 {x-2)'^ 9{a;-2)B 2 9(a;-2) "i" 9(x-2) "i" 9(a;-l) 12 {x-1) ^ 9(x-2)2 9 (x-2)2 (x-l)^ "•" 

'^-'i I 1 112di 64 19 di I 23 ^ 448di 

^Tp'"'" 36 {a;-l)» 3(x-2)4 9(x-2)4 6{a;-l)4 "•" 12{a;-l)4 3 (a; -2) 5 



4 auai I so I Odi J 1 

9(a;-l)2 9 (a;-2)3 "^ 9(a;-2)3 "^ 18(x-l)3 "^ 36 {a;-l)» 
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1408Kap _ 64 diap _ lOSSap _ 128dia( 
9{x-2Y^ 3(x-2)-* 9{a;-2)'i 3 {x-2) 



\)(x-2y^ 6(x-2p 9(a;-2)'* 3 (a;-2jJ 9(a;-2jJ ' 3(a;-2)'' ' 9(a;-2j'' ' 3 (a;-2j-' ' 9(x-2)= ' 3 (a;-2)" ' 

2816k I 64di I 1088 , 256di , 4352 , 256di , 4352 \ tj/q. n , / 64ao dj 64df 

9(a;-2)6 "^ 3 {x-2)* ^ 9(x-2)4 "^ 3 {x-2)^ "^ 9{a;-2)5 "^ 3 (x-2)6 "^ 9(^-2)6 ^ -" V^) "Oj "^ ^^ 3(x-2)4 "^ 3{a;-2)4 

128aodj 256df 256dj 64aoKdi 64Kdi , 128aoKdi 256k di 256Kdi 1088ao di , 1088di 

3 {a;-2)5 """ 3(a;-2)5 """ 3 (x-2)6 "•" 3{a;-2)4 3 {a;-2)4 "•" 3{a;-2)5 3(x-2)5 3(x-2)6 9(x-2)4 "*" 9(x-2)4 

2176aodi I 4352di , 4352di ^ tt(-i . ^ \ j_ f 320Kao , 640k qq , 320a(] , 640ao _ 320k _ 1280k _ 
9 {x-2)^ "^ 9(a;-2)s "^ 9(x-2)<^ ^ ^\^,^0) "^ \^ (^-2)4 "^ (x-2)^ ^ 3{a;-2)4 "^ 3 {x-2Y^ (a;-2)4 (a;-2)E' 

1280k 320 1280 1280 \ zj/n r.. ^ \ , /' 320aoKdi 320 Kdi , 640aoKdi 1280Kdi 1280Kdi , 

(x-2)'i 3 {a;-2)4 3(^-2)'^ 3(a;-2)e^ -n (^U, U, aoj-^ \^ 3(x-2)4 3(x-2)4 "^ 3 (x-2)'i 3(x-2)^ 3 (x-2)<^ "T" 

320aodl _ 320di , 640aodi _ 1280di _ J28Mi \ rrfn 1 . ^ \ 1 f 320 aondi _ 320Kdi , 640aoKdi _ 
3(x-2)4 3 (a;-2)4 "^ 3{a;-2)-' 3 {x-2Y' 3(x-2)« ^ "" v"' -^' "0^ "^ 1^ 3(x-2)4 3 (x-2)4 "^ 3(a;-2)'i 

1280k di 1280Kdi I 320ao di 320di , 640aodi 1280di 1280di ^ zj/i n- ^ n, , f 320aod'f 320df , 

3(a;-2)-' 3{a;-2)e "^ 3{a;-2)4 3{a;-2)4 "^ 3 {x-2Y^ 3(a;-2)-' 3(a;-2)« ^ -" (^i, U, «o J "^ \^ 3(^.2)4 3 (x-2)4 "T" 

640aodf 1280df 1280cif ^ ^j^-, -, . ^ ^ 256 di , 407r^ 3392 1024di , 1607r^ 13568 

3(x-2)'' 3 (x-2)^ 3(a;-2)e^'"'>^'-^'"0^ 9(x-2)4 "^ 9(j:_2)4 27 (x-2)4 9(x-2)^ "^ 9 {a;--2)-' 27(x-2)^ 

9 (a;-2)6 + 9(x-2)6 ~ 27 (x-2)6j + -" IC^Ooj, Xj (^24"1^"0 9 ^ 24"1^'*"0 " 36^'* "O + 12(a;-2) ~ 

25Kag _ diKag llKag _ ^ , c^i^o _ 19 "o _ cJiQp , 2ag _ ^ , 7(Jiag _ _61_ , ^ ^4 , 

36 (x-2) 24(x-l) "•" 36 (x-1) 24 """ 12(a;-2) 36(x-2) 24(a;-l) """ 9 (x-l) 24""" 108 216"!'^ "O""" 

157x0^ j_ 7 J 4 61 J 4_|_56 4 lltJiKap 113k Qq 43ciiKaQ 149 kQq 23iJiKaQ 

108 + TOS^l'^ "0 ~ 2iQ(llXKaQ + -^XK Oq - 54(2,_2) + 54(j:_2) + 216(x-l) ~ 108(x-l) + 54 {a;-2)2 ~ 
149Kag 2diK gg 59Ka;^ 41 Kog lldia^ 91ag 43dia^ 53ag 23diag 103a;j 

54(x-2)^ ~ 27(x-l)^ """ 108(x-l)^ 216 54(a;-2) + 54 {x-2) + 216(x-l) ~ 54 (x-l) + 54(x-2)^ ~ 54 (x-2)^ ~ 

2diaff , 37aQ Qq 4dia2 95 j 3 911x0^ 4 , 3_L 95 W 3 ^381 3 diKa^ 

27(x-l)2 + 108(x-l)2 ~ 216 ~ 9 +T08^1^'^0~ 216 ~ 9*^1'^ "o+ 108 ^l^'^'^O ~ ^Te'^'^ "o ~ 54(x-2) ~ 

25ko3j 41diKa|^ 239k og 8diKag 104 Ka|] 17diKag 467Kai^ 76rfiK a^ 388Kag di Ka^ 

27 (x-2) ~ 108{x-l) "•" 108(x-l) ~ 27(x-2)^ + 27{a;-2)^ """ 54 (x-l)^ ~ 216(x-l)^ """ 27(^-2)^' ~ 27(x-2)^ ~ 6(x-l)^ """ 

83Kag 83Kag diag 35ag 41diag 175ag 8diag 88ag 17diag 277ag 

72 (x-l)3+ 36 ~54 (x-2)~27(x-2)~108 (x-l) + 108(x-l) ~ 27 (x-2)2 + 27(x-2)2 + 54(x-l)2 ~ 216(x-l)2 + 

76diOQ 236aQ rfiQQ 1 ^Oq 35q!q 35di ajj 73 , 2 _|_ 569x Q^o_i_35^ 2 73 j 2 _i 

27 (x-2)^ ~ 27(x-2)i' ~ 6 (x-1)^ + 8(x-l)^ + ~36~ ^ 18 gg OlXag H 72 r i8«l/«ao ~ 35 "l^K Oq + 
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979 2 4diKaf^ 16kOq ISdiK Oq 2kOq 5di«; Oq ^^ IOkOq diK Qq 67KaQ 80di Kaf^ 

-jT^XKaQ + g (^_2) - 2,{x-2) + 36(x-l) + 3(a;-l) ~ 3(x-2)2 + (x-2)^ ~ 2(a;-l)^ + 24(x-l)2 + 9(x-2)3 ~ 

SOKog 5 diKog 119KQg 104diKa2 1256k ag 2di«;Qg 137 Kog 32Ka2 4,^^ ,^2 ^q^2 

3(x-2)ii + 6(x-l)i' ~ 24 (x-l)i' + 3(x-2)* 9(x-2)'i 3(x-l)* + 36(x-l)4 3 I" 9(x-2) ~ 9(x-2) + 

13diag og 5diag 10 a§ _ diag 119ag SOdiag _ 80a§ 5diag 19ag 

36 (x-1) 2(a;-l) 3{a;-2)2 + 3(x-2)2 2{a;-l)2 + 72 (x-l)2 + 9{a;-2)» 9 (a; -2)3 + 6(x-l)3 8 (x-l)a + 
104rfiao _ 632a§ _ 2diag 7ag _ 85 ag _ 22diao , 505diaao _ 1697 aap _ 22diKao , 505 j ™ ^^ _ 

3(x-2)4 9(x-2)* 3(x-l)-4 "•" 4(x-l)4 18 27 """ 216 216 27 ^216"1'^'^"0 

3193a:Kao _, 386ciiK Qq 1172Kao 1133di koq _, SSllKap 362 dinap , 1136Kao _, 193iJiKao _ 1273k qq 

216 "•" 27(a;-2) 27(x-2) 72(x-l) '" 72(x-l) 27(a;-2)2 """ 27 (x-2)2 """ 108(x-l)2 108(x-l)2 

80(Ji KctQ _|_ 40 kQq ^ 323iJiKao , 2075Kao AGAdiK ap t 2032Kao 187di Kag , 539Kao 256ctiKao _j_ 

9(a;-2)3 "•" 3{x-2)'-^ 216 (x-l)'-^ """ 216(a;-l)3 3(x-2)4 """ 3(x-2)* 216(x-l)4 "•" 108 (x-l)^ 3{a;-2)^ """ 

3584k QQ I 205ciiKao 1255 koq , 857Kao , 386di qq 604ao 1133diao , 649ao 362diao , 592ao , 

9(a;-2)E' """ 216(x-l)'' 216(a;-l)'i "•" 216 "•" 27(x-2) 27(a;-2) 72 (x-1) """ 24(a;-l) 27 (a;-2)2 """ 27(x-2)2 "•" 

193diao _ 671ao _ 80ciiao , 40ao _ 323ciiao , 1015ao _ 464diao , 368ao _ 187diao 
ins (^—tY2 ins('^_i~i2 Q fo,_')Yi ~r Qfo.—oYi oTk~U^ZTS7 ~r '7ifi('^_i~i3 TT^^oW "r T^^TIoTT 91R ('^_i~i4 



3diao _ 671ao _ 80ciiao , 40ao _ 323ciiao , 1015ao _ 464diao , 368ao _ 187diao _ 
(x-l)2 108(x-l)2 9 {a;-2)3 "•" 9{a;-2)3 216 (x-l)^ "•" 216(x-l)3 3 (x-2)4 ">" (a;-2)4 216 (i^-l)* 
TT^ap I 419ao _ 256ciiap , 2048ao , _20MiQo 1 n^ap _ 955ao , 325ao _ 3 di _ 205dia , 
18(x-l)4 "T 108 (a;-l)4 3(F^2p' """ 9 {x-2)^ """ 216(x-l)^ """ 18 {x-l)'' 216(a;-l)5 """ 216 4 216 """ 

635x 3diK 205diXK , 1255xk , 346diK 952k 947diK , 2621k 392diK , 1136k , 23diK 

216 4 216 "•" 216 "'"27(x-2) 27(x-2) 72(a;-l) "•" 72 {x-l) 27(x-2)2 """ 27 (a;-2)2 "*" 27(a;-l)2 

92k I 784diK _ 2272k , 73diK 247k , 256diK 3584k , 367diK _ 1127k , 

27 (x-iy-' """ 27(a;-2)3 27 (a;-2)3 "•" 216{a;-l)3 216 (x-l)'-' """ 3(1-2)4 9 (a;-2)4 """ 216(x-l)* 108 (x-l)* """ 

512diK _ 7168k I 205diK 1255k , 37k , ( xa^ , 1 „ ^^5 , ^ _ i^ctp , _f^o "o _ 

3(a;-2)5 9 (a;-2)5 """ 216(^-1)5 216 {a;-!)^ """ 8 """ \ 6 "<" 2*^ '^"O "•" x-2 2 {x-l) "•" 3(a;-2) 6(x-l) 

19a; Oq 19 4 IOkOq 13KaQ IOkQq 2kOq k aj^ IOQq 13ag 10 ctg 2aQ 

^^ -g-XKOQ - 3 (a._2) + 6(x-l) + 3 (a;-2)2 ~ 3(^-1)^ + ~~3 9(a;-2) + 18(x-l) + 9(a;-2)2 ~ 9(x-l)2 + 

ap I 26 xag 26^,^^,3 1 ^Ka^ llKag 20Kag 7Kag 40Kag Kag ^3 10 ag Hag 

9 -^ 9 -r 3 ■^«'«0"r3 (a;_2) 3(x-l) 3 (x-2)2 "^3(x-l)2 "^ 3 (a;-2)3 (x-l)^ ^'^"0"^ 9(a;_2) 9(x-l) 
20ag 7Q:g 40ag ag 2ag 14a; ag i4^^,^,2 , 3Kag 3 Kag 3Ka§ 80 Kag 2Kag 

9 (a;-2)2"^9{a;-l)2"'"9 (a;-2)3 3(^-1)^' 3 3 l^lXftag'T x-l (a;-l)2 "^ (a;-l)3 "^ (x-2)4 (x-l)4"r" 

R,c «2 , _£o_ _ "0 I "0 _L 80"o _ 2ag „ 9 , 73a: ap , 73a;Kao , 80Kao _ 65Kao _ 80Kao , 

"'^"O^x-1 (a;-l)2 "T (x-l)3 "T 3(a;-2)4 3{a;-l)4 "^^"O "T 18 "^ 6 "^ 3 (a:-2) 2{a;-l) 3 {a;-2)2 "T" 

25Kao __ 35Kao 480Kao 83Kao 320kq;o i IOIkoq 4Kao 1 80ao 65 ap SOqq i 25ao 

3(a;-l)2 6 {a;-l)3 (a;-2)4 18 (a^-l)* (a;-2)5 "*" 18 (a:-l)5 3 "*" 9(a;-2) 6(a;-l) 9(a;-2)2 """ 9 {x-l)'^ 

35ao 160ao 5 ap 320ao , 17ao Aap 25x 25xk , 64k 43k 80 k , 8k , 

18(x-l)3 (x-2)4 2(a;-l)4 3(^-2)'^ """6 (x-1)^ 9 18 6 "'"3(x-2) 2(a;-l) 3(x-2)2 """ 3(a;-l)2 """ 

160k I K I 320k I 155k , 640k , 101k 9,^ , 64 43 80 , 8 , 

3 {a;-2)3 "^ 6(a;-l)3 "^ {x-2)* "^ 18{a;-l)4 "^ (x-2)^ "^ 18{x-l)E' '^'^"^9 (a;-2) 6(a:-l) 9(a:-2)2 "^9 (x-l)^ "T" 

160 I 1 I 320 I 23 I 640 , 17 A RfC]- r^rA-\-( '^ rh ^r^-^-\-^ rh -rAcn-S-^*-!^ 

9(a;-2)3 + 18(a;-l)3 + 3 {a;-2)4 + 6{a;-l)'l + 3(x-2)^ +6 {x-l)^> ^)^{^^ Oq j + \^gaiXao + Qai XKaQ-\- ^^^_^s^ 

'^i^ "0 I '^i^o _ ^i"o I £fi^ _ 19 J ^^4 I 1 J ^^4 _ 19 J ^^^4 _ lO'^i^ "o I 13^1 KQ^ lOdi Kag _ 
6(x-l) "^ 3(x-2) 6 (x-l) "^ 9 i8«lXaQ-^ 9U1 Aiag ^gUiXAiao 9(a;-2) "^ 18(a;-l) "^ 9(x-2)2 

9 (a;-l)2 9(a:-2) ^ 18 {x-l) ^ 9(a;-2)2 9 (a:-l)2 3 + 9 "l-i-Wo 3 "l^^aQ + 9 "l-^'*"0 + 9(a;-2) 

lldlKog 20 diKog 7diKag 40diKQg diK ag lOdiag lldiog 20(iiag 7diag 40diQg 

9(x-l) 9(a;-2)2 + 9 {x-l)'^ + 9(a:-2)3 ~ 3(a:-l)3 + 9(a;-2) ~ 9 (x-l) ~ 9(a:-2)2 + 9 (a;-l)2 + 9(a;-2)3 ~ 

'^iQq,. I o n'.n-^ 14 J „^2_LOJ ^^2 14 ^,^,^„,2 , tZiKag diK ag diKag 80diK gg 2diKag 
3(a;-l)3 + ^ ^1"0 - — «ia;ao + ^aiKOQ - -j diXKa^ + ^3f - j^^ + j^^ + 3(^_2)4" 3(^31^ + 

di gg diag , di al , 80diag 2diag jdiap , 73digao 4di koq , 73^ ^^^ , 80ciiK ap 65diKgo 

x-l {x-iy^^ {x-l)'i^ 3{x-2)-^ 3 (a;-l)4 9 "^ 18 9 "^ i8«lXfi.«o-r <j(^x-2) &{x-l) 

SOd\K gp I 25di Kap 35di Kgp 160(JiKgp 19 diKap 320cii Kgp i 25diKgp _i_ 80ciiap 65(Jiap ^ SOdiap i 

9(a;-2)2 "•" 9(^-1)^ 18(a:-l)3 (a:-2)4 18(a:-l)4 3 (a:-2)^ "•" 18(a:-l)^ "*" 9 (a:-2) 6(x-l) 9 (a;-2)2 "•" 

25diap 35diap 160iJigp __ 5diao 320ciiap _, ITdiap i 25di3: J t^ 25diXK , 64ciiK 

9(a;-l)2 18 (a;-l)3 {x-2)^ 2 (a;-l)4 3(a:-2)5 "^ 6 (a:-l)5 "1 18 "^'^ 18 "^ 9(x-2) 
43diK 80(JiK I 8diK t I6O1J1K j diK |_ 320iJiK _t_ A3diK _t_ 640iJi k , 25iJiK , 64iJi 

6 (a;-l) 9(a:-2)2 "^ 9 (a;-l)2 "^ 9(a;-2)3 "^ 18 (x-l)3 "^ 3(a;-2)4 "^ 18 (a;-l)4 "^ 3(x-2)5 "^ 18 (a;-l)5 "^ 9(a;-2) 

43di _ 80 di I Scii , 160di , di , 320cii , 23 di , 640di , 17q!i ^ u(-]. ^ ^ 1 

6(a;-l) 9(a:-2)2 "^ 9(a:-l)2 "^ 9 (a;-2)3 "^ 18(a:-l)i' "^ 3(a:-2)'* "^ 6(a;-l)4 "^ 3(a;-2)-' "^ 6 {x-1)^ J ^ y^' "^0 ) -^- 

/^ 4Kgp _ 4 Kgp , 4ap 4ap 4k 4k 4 4 ^ rr/r. rv. \ , f AapKdi _ 

l^(a;-l)-4 (a;-l)E' "^ 3(a;-l)4 3 (x-l)^ (a;-l)4 {x-1)^ 3(a:-l)4 3(a;-l)-'^ -" (^U, U, «o; "^ \^3(^_i)4 

4k di 4apKiJi 4k di _, 4gpiJi 4di 4apdi 4di \ zj (p, 1 . ^ "i _i_ / 4aoKcti 4k di 

3(a;-l)4 3(a;-l)5 3(a;-l)5 "^ 3(a:-l)4 3 (a;-l)4 3(a;-l)5 3(a:-l)5 ^ -" V^' -^' "0'' "^ V3(a:-1)4 3(a;-l)4 

4aoKdi 4k di I 4apdi 4di 4apdi 4di ^ tt,'-! r, n, , ( lapd^ 4df 4apdj 

3(a;-l)'i 3(a:-l)'^ "^ 3(a;-l)4 3 (x-l)4 3(a;-l)'i 3(F^ ^ -" >> -^ ' ^ ' "0 '' "^ \^ 3(F^ 3 (i-l)* 3(^-1)^^ 

4dj ^ tri'i 1.^^ I _34Mi 488 947 di , 443 392di , 592 , 23di 

3{x-iy' ) -" y^-- -^' "0'' "•" 27(a;-2) 27(a;-2) 72(x-l) "•" 24(a:-l) 27 (a;-2)2 ^ 27(a:-2)2 "•" 27 {x-l)'^ 

52 I 784di _ 1184 , 73di _ 83 , 256di _ 2048 , 367di , tt ^ _ 
27(a:-l)2 "*" 27 {x-2)'* 27{x-2)'^ """ 216 (x-l)^ 216(a;-l)3 """ 3 (a;-2)4 9(x-2)4 """ 216(a;-l)4 ">" 18(x-l)4 



60 




61 




62 




63 



leOap _|_ 320diao _ 320ao _ 160di k , 160k _ 640diK ,_ 640k _ 640diK , 640k _ 160di , 
3{x-2)4 "I" 3 (x-2)5 3(x-2)5 3(a;-2)4 "i" (x-2)4 3 (x-2)5 """ (x-2)5 3 (x-2)6 """ (x-2)^ 3 (a;-2)4 "i" 

160 640di I 640 640di , _640 \ 0-/9 1 n- -r-'i J- /' _ ISOdiKap , 160 kolq _ 320diKao , 

3{a;-2)4 3(x-2)5 "^ 3 (x-2)5 3{J^^2)^ "^ 3(i^^2)^^ ■" V^' ^' ^' -^^ "^ l^ 3(x-2)4 "T (j:_2)4 3(a;-2)5 "T" 
320 KOQ 160diao , 160ao 320diao , 320ao , 160diK 160k , 640diK 640k , 640diK 640k , 
(x-2)^ 3{a;-2)4"r3 (x-2Y 3{a;-2)E' "^ 3 (^-2)'^ "^ 3(x-2)4 (x-2)4 "^ 3(a;-2)'i (a;-2)E' "^ 3(x-2)ti (x-2)<^ "T" 

leOdi 160 I 640 di 640 , 640di 640 \ ij/^o 1 „ /'^ V ^^ 1 /" ^^0 "o'^i 1 ^^Q'^i 

3{a;-2)4 3(x-2)4 "^ 3{a;-2)-'5 3{a;-2)5 "^ 3 (x-2f 3(2:_2)6 ^ "" '^^' ^' ^U«0;, -^J "^ ^^ 3(x-2)4 "^ 3{a;-2)4 

640ao dj 1280d^ 1280cij 640aoKdi 640k di , 1280aoKdi 2560 Kdi 2560Kdi , 640 apdi 640di , 
3(a;-2)5 "•" 3{a;-2)5 "•" 3 (x-2)6 "•" 3(x-2)4 3(a;-2)4 "•" 3(a;-2)5 3(x-2)5 3(a;-2)6 "•" 3(a;-2)4 3(x-2)4 "■" 

1280aodi 2560di 2560di 320aoK , 320k 640aoK , 1280k , 1280k 320ao , 320 640ao , 

3 (a;-2)5 3(x-2)5 3 (x-2f (a;-2)4 "^ {x-2Y (a;-2)5 "^ (x-2)5 "^ (a;-2)6 3 (x-2)4 "^ 3(x-2)4 3 {a;-2)5 "T" 

1280 , ^^80 \ rr/o 9 n- -r.^ -L /' 320aodj _ 320df 640aodf _ 1280dj _ 1280df _ 640aoKdi , 

3(a;-2)'^ "^ 3(x-2)ti ^ JH^Z,^,U,x; -^ \^3(a._2)4 3 (x-2)-4 "^ 3{a;-2)E' 3 (x-2)^ 3{a;-2)ti 3 (x-2)4 "T" 

640k(Ji 1280aoK di , 2560Kdi , 2560k di 640aodi , 640di 1280aodi , 2560di , 2560di , 320aoK 

3(a;-2)4 3(x-2)5 "•" 3{a;-2)5 "•" 3(x-2)6 3(x-2)4 "•" 3 (x-2)4 3(x-2)5 "•" 3 (x-2)5 "•" 3(x-2)6 "•" (a;-2)4 

320k I 640aoK 1280k 1280k , 320qo 320 , 640ao 1280 1280 ^ 0-/9 9 „ i'^ \- ■t\^ 

(x-2)4"r (a;-2)E' (a;-2)^ (x-2)« "^ 3(x-2)4 3(x-2)-4"^3 (a;-2)E' 3(x-2)^ 3(x-2)<^ ^ nyz,, L,C2\a.Q), X )^ 

( imdiKOQ _ leOKCtQ I 320diKao _ 320Kao , leOdiap _ 160ao _, 320diao _ 320ao _ 160diK 1 
\3 (x-2)4 (x-2)4 "T 3 {a;-2)5 (x-2)5 "•" 3 {a;-2)4 3(a;-2)4 "i" 3 (a;-2)5 3(x-2)5 3(x-2)4 """ 

160k _ 640diK I 640k _ 640diK , 640k 160di , 160 640di , 640 640di , 

(x-2)4 3 (x-2)5 "•" (x-2Y^ 3 (x-2)6 "I" (a;-2)ti 3 (x-2)4 """ 3(x-2)4 3{a;-2)5 """ 3 (x-2)^ 3(x-2)6 "i" 

1 



640 i l-r/'9 „ i'^, \ „ /„ A. ^^ I I K ap koq , ap ap k k 

3{a;-2)'ij ^ i^' C2iaoj, Cl^Ooj, Xj + (^ (^3T)T - (JT]^ + 3 (a._i)4 - 3(a._i)b " (^nyT " (J^iyF " 3(a;_i)4 " 

^J^^ ffr^ ('^, "i ^ ('^, ^ ^ r^, ^■ ^^ I /" 80« "0 I ISOkqp , 80ap I 160ap 80k 320k 320k 

3{a;-l)!'j ^(,Ci(aoj,Ci(aoj,Ci^QoJ,a:j+(^^^32)T+(a;-2)-''+3 (x-2)'4 + 3{a;-2)t'~(i:^2)T~(i:^2F~(i:^2F~ 

3(^-3(l^-T(fV)^(^2(«0)'^l(«0)'^l(«0)!^)+^(0'0'^) 

65Kap I 80Kap 25Kan 1 35Kap i 64iJiKao i 3584k gp i 47Kap 1 128iJi koq t 1408Kao __ 101 KOp i 

2(a;-l) "^ 3 {a;-2)2 3(x-l)^ "^ 6 (x-l)'-^ "^ 3(a;-2)4 "^ 9(x-2)4 "^ 18(a;-l)4 "^ 3(x-2)5 "^ 9(a;-2)5 18(x-l)5 "^ 

TAkcxo 80ap I 65ap _i_ 80ap 25 ap 1 35ap _, 64diap _, 2048ap _, llap , 128ciictp , 

9 9 {x-2) "•" 6(x-l) "•" 9(a;-2)^ 9(a;-l)^ """ 18(^-1)^' "•" 3 {x-2)* "•" 9{x-2)* "•" 6 {x-l)-^ "•" 3(x-2)^ """ 

2176ap _ 17ap , 320k In 2 gp , 640k In 2 gp , 320 In 2ap , 640 In 2 Qp , 14 gp , ITx , lOlxK _ 64k , 
9 (x-2Y 6(^-1)'' "' {x-2Y ' {x-2y^ '" 3{a;-2)4 "•" 3(^-2)'^ """ 3 """ 6 "*" 18 3 {x-2) "•" 

43k I 80k _ 8k _ 160k _ k _ 64diK _ 3584k _ 155k _ 256diK _ 8576k _ 
2(a;-l) "•" 3 (a;-2)^ 3(x-l)^ 3 {x-2)^ 6{a;-l)^ 3 (a;-2)4 9(a;-2)4 18 (x-iy 3(a;-2)'i 9 (a;-2)'i 

101k 256diK 2816k , o 64 , 43 , 80 8 160 1 64di 

18(x-l)^ 3 {x-2)*^ 9(x-2)<^ """"^ 9(x-2) "•" 6{a;-l) "•" 9(x-2)^ 9 (x-1)^ 9(^-2)^' 18{a;-l)^ 3 (x-2Y 

2048 23 256di 6272 17 256cii 4352 320k In 2 1280k In 2 1280k In 2 

9(x-2)4 6(x-l)4 3 (x-2)5 9(x-2)-''' 6(x-l)-''' 3 (x-2Y %x~2)^ {x~2Y (x-2)5 (a;-2)6 

320 In 2 _ 1280 In 2 _ 1280 In 2 , i\ , fri'9 9. „N / 320apln2df _ 320 In 2 df 640apln2df _ 1280 ln2c;j _ 
3(a;-2)i 3 (x-2)^ 3{a;-2)e ^ ^) "r^l^)^)^; ^^ 3(a;-2)4 3(a;-2)4 ^ 3(x-2)5 3(x-2)5 

1280 In 2 4 _ 640apKln2di , 640 Kln2di _ 1280apKln2 di _, 2560k In 2 di , 2560k In 2 di _ 640ap ln2di , 
3 (x~2Y> 3(x-2)4 ^ 3(x-2)4 3(x-2)5 "^ 3 {x-2)5 "^ 3(a;-2)6 3{a;-2)4 f" 

6401n2di 1280apln2di , 25601n2 di , 25601n2(Ji , / 320apdj 320df 640ap df 1280dj 1280df 



3 (x-2)4 3(x-2)^ I" 3(x-2)-' I" 3(x-2)'i "^ ^^ 3(x-2)'* 3(x-2)'* "^ 3{a;-2)E' 3{a;-2)'i 3 (x-2)<^ 

640apKdi I 640k di 1280apKdi , 2560 ndj , 2560Kdi 640 apdi , 640di 1280apdi , 2560di , 2560di , 

3(x-2)4 "^3{x-2)4 3(x-2)5 "^ 3(a;-2)5 "^ 3{a;-2)6 3{a;-2)4 "^ 3(x-2)4 3 (a;-2)-' "^ 3(x-2)5 "^ 3 (x-2)6 "^ 

320apK 320k , 640apK 1280k 1280k , 320ap 320 , 640ap 1280 1280 \ fj-^n. ^ \ , 

(x-2)4 (x-2)4"^ (a;-2)E' (x-2)^ (x-2)'i ^ 3 (a;-2)4 3(x-2)4 "^ 3 (x-2)^ 3{a;-2)-' 3(x-2)<^ ^ "" V^' "0'' "T" 
320apKln2 320k In 2 , 640apKln2 1280k In 2 1280k In 2 1 320 ap In 2 320 In 2 , 640ap In 2 1280 In 2 
(x-2)4 (x-2)-4 "I (a;-2)5 (a;-2)-> (x-2)e "^ 3(a;-2)4 3(a;-2)4 "^ 3(x-2)5 3(a;-2)E' 

1280]n2 \ I 77/9 n. ^\ /" 64apdf 64cij , 128apd^ 256df 256df 128apKdi , 128k di 256apKdi , 

3(x-2)6 ^-^-ni^,Ll, x;^^3 (2,_2)4 3(a;-2)4"r3 (x-2)5 3(x-2)5 3 (x~2)6 3(x-2)4 "^ 3{a;-2)4 3(x-2)5 "T" 
512 Kdi I 512Kdi I 896 apdi _ 896di 1 1792apdi _ 3584di _ 3584di 1 320apKln2di _ 320 Kln2di , 
3(a;-2)'^ """ 3(x-2)«^ """ 9(a;-2)4 9{x-2Y """ 9 {x-2y^ 9(x-2Y' 9 (x-2Y> "' 3(x-2)'* 3(x-2)4 '" 

640apKln2 di 1280Kln2di 1280Kln2di , 320ap ln2di 3201n2di , 640apln2di 12801n2di 12801n2di 
■i{x-2Y' 3 (a;-2)E' 3(x-2)« ' 3(a;-2)'i 3{a;-2)4 "^ 3(x-2)^ 3 (x-2Y' 3{a;-2)'^ 

704apK I 704k _ 1408apK , 2816k , 2816k _ 1088ap , 1088 _ 2176 ap , 4352 , 4352 _ 
9 (x-2Y "•" 9(x-2)-4 9 {x-2Y-^ "•" 9{a;-2)-' "•" 9 (x-2Y 9(x-2)4 """ 9{a;-2)4 9(^-2)'^ "•" 9(x-2)^ """ 9 {x-2)*^ 
320apKln2 , 320k In 2 640apKln2 , 1280k In 2 , 1280k In 2 320ap ln2 , 320 In 2 640apln2 , 1280 In 2 , 

(x-2)4 r (x-2)4 {x-2y> '" {x-2y> "' {x-2y> 3{a;-2)4 "r 3(a;-2)4 3{a;-2)5 "•" 3{a;-2)5 "r 

1280]n2 \ I tr/n 9. ^^ Z' 320di K In 2 gp 320k In 2 ap , 640di k In 2 gp 640k In 2 gp , 320di In 2 gp 320 In 2 gp , 
3(J32)B"^-rXi;,U, Z,x; ^^ 3(a;-2)i (x-2)4 ^ 3 (x-2)^ (a;-2)^ ^ 3(x-2)4 3{a;-2)4 "^ 

640di ln2gp _ 640 In 2 gp , / 320diKgp _ 320k gp , 640diKgp _ 640k gp _|_ 320digp _ 320gp 1 640digp _ 

3(x-2)5 3 (x-2)5 "•" \ 3(a;-2)4 (x-2)4 "*" 3{x-2)5 (x-2)5 "*" 3(x-2)4 3 (x-2)4 "*" 3(a;-2)5 

640gp 320diK , 320k 1280diK , 1280k 1280diK , 1280k 320di , 320 1280 di , 1280 _ 

3 (a;-2)5 3(a;-2)4 "•" {x-2Y 3{x-2)5 "•" {x-2y^ 3(x-2)6 "•" (x-2)6 3(2:-2)4 "•" 3{a;-2)4 3{x-2)5 "•" 3(2:-2)5 
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1280^1 I 1280 \ u(f\. „. \ 320diK In 2 , 320k In 2 1280 diKln2 , 1280k In 2 1280diKln2 , 1280 Kin 2 

3 (x-2y> ^ 3{a;-2)6 ) ^ y^^ "0^ 3(x-2)4 ^ {x-2Y 3(x-2)5 ^ {x-2y> 3{a;-2)6 "^ (a;-2)6 

320di In 2 , 320 In 2 _ 1280di In 2 , 1280 In 2 _ 1280di ln2 , 1280 In 2 \ , fr/n. „\/ 31 cJiap _ 205dixao , 
3 (x-2)4 "T 3(x-2)4 3 (x-2)-''' "^ 3(x-2)5 3 (x-2)6 "^ 3(x-2)6 ^ "^ "" '^U, J-J \^ 27 216 "^ 

_!_„2 I 955xao , 31diK qq _ 205 j „j,^„ _i_ 1^2 , 1255xKao _ 392diK gp , 1136Kao , 1129di koq _ 

-^gTTXao-l- 216 "•" 27 216"1'^'^"0"'"3^ -^ '^"0"'" 216 27(x-2) """ 27(x-2) """ 72(x-l) 

3613Kao I 392 diKap _ 1136Kao _ ISldiKap i 280k qq _, 251di KOg _ 1751 Kctg _|_ 256diKao AQ-k^kcxq 

72(a;-l) "•" 27(x-2)^ 27 {x-2Y 108(x-l)^ "•" 27(x-l)^ "•" 216{a;-l)^ 216(^-1)^' """ 3 {x-2)'^ 3(x-2)-4 

3328k qp _, 43iJiKao tt Kap 32Kap 80 it nap , 512Kap 205di nap . n k aq _i_ 1255Kap 

9(a;-2)4 "•" 216(x-l)* 3(x-l)-4 27{a;-l)4 3{a;-2)-' """ 9 {a;-2)'i 216(a;-l)'i "^ 3(a;-l)E' """ 216(x-l)^ 

2 2^^ ISllKap 392diap , 592ap , 1129diap 209ap , 392diao 592ao 181diao , 155ao , 

gTT fi,ao 216 27 {x-2) "•" 27(x-2) "•" 72 {x-1) 8(x-l)"'"27 {a;-2)2 27(x-2)2 108 (x-l)2 "•" 27(x-l)2 "•" 

251diap _ 907ao , 512diap _ 9536ap , 43ciiap _ Tr^gp _ 115ap _ 512diap _ 6784ap _ 
216 (x-1)^ 216{a;-l)^ """ 9 (2:-2)* 27(a;-2)'i "•" 216 (x-l)* 18(a;-l)'i 54 {a;-l)4 9(aP2p" 27 (x-2)^ 

205diap I n^ap , 955ap _ 160Kln^2 gp _ 320k In^ 2 ap _ 160 ln^2ap _ 320 In^ 2 gp _ 64di k In 2 gp _ 
216(a;-l)^ """ 18 {x-iy^ "*" 216(^-1)'' (x-2)-* (x-2)^ 3{a;-2)4 3 (a; -2)-' 3{a;-2)'i 

704 Kln2ap _ 128diKln2 gp _ 1408k In 2 gp _ 64 diln2go _ 1088 In 2 gp _ 128di In 2 gp _ 2176 In 2 gp _ Tr^gp _ 

9(2:-2)4 3(x-2)5 9{a;-2)5 3(x-2)4 9 (2:-2)-* 3{a;-2)5 9{a;-2)5 9 

1415gp I 3 di I 205dix n'^x 955 x . 3diK . 205diXK 1-^2^,^ 1255xk 346diK , 952k , 947diK 

216 "•" 4 "I" 216 18 216 "•" 4 "I" 216 3^ •^'^ 216 27(x-2) """ 27(a;-2) """ 72(x-l) 

2621k I 392diK _ 1136k _ 23diK , 92k _ 784diK ,_ 2272k _ 73diK ,_ 247k _ 

72 (x-1) """ 27(a;-2)^ 27 (a;-2)^ 27(a;-l)^ """ 27 (x-l)'^ 27(x-2)^ "•" 27 (a;-2)^ 216(x-l)^ "•" 216 (x-l)'-' 

256diK I 407r^K , 3328k 367diK , tt^k , 1127k 512diK , 1607r^K , 2048k 205diK , 

3(a;-2)'i "*" 3 (a;-2)4 "•" 9(a;-2)4 216 (x-l)"* "•" 3(x-l)4 "•" 108 (x-l)* 3(x-2)'' """ 3(x-2)^ """ 3(x-2)^ 216(x-l)^ "*" 

TT^K I 1255k I 1607r^K _ 1024k _ 37k _ 346di , 488 , 947di 443 , 392di _ 

3(a;-l)^ "•" 216(x-l)'i "•" 3(x-2)'s 9(a;-2)t* 8 27 {x-2) "•" 27(x-2) "•" 72(x-l) 24 (x-1) "•" 27(x-2)^ 

592 _ 23 di , 52 _ 784di , 1184 _ 73di , 83 _ 512di , 9536 _ 

27(x-2)2 27(x-l)2 "T 27(a;-l)2 27 (x-2)3 """ 27(x-2)3 216 (a;-l)3 """ 216(x-l)3 9 (x-2)4 """ 27(x-2)4 

367di I n^ I 725 _ 512 di , 25856 _ 205di , n^ , 955 , 1024di , 

216 (x-l)4 "•" 18(x-l)4 """ 108(a;-l)4 9(x-2)5 "•" 27(x-2)5 216(x-l)5 """ 18(x-l)5 """ 216(x-l)5 """ 9 (x-2)6 "■" 
13568 I 160Kln^2 , 640k In^ 2 , 640k In^ 2 , 160 In^ 2 , 640 In ^2 , 640 In^ 2 , 64di Kin 2 , 704k In 2 , 
27(x-2)B "I (a;-2)4 l" (x-2)'' "l (x-2)e l" 3(x-2)i "^ 3(x-2)'i' "^ 3(x-2)'i "^ 3(x-2)4 "^ 9 (x-2)4 "T" 
256diKln2 , 2816k In 2 , 256diKln2 , 2816k In 2 , 64diln2 , 1088 In 2 , 256diln2 , 4352 In 2 , 256diln2 , 
3(x-2)^ "•" 9(x-2)-' "•" 3 (x-2)«^ "•" 9(x-2)'^ "•" 3(x-2)4 "•" 9(x-2)4 "•" 3(x-2)^ "•" 9(x-2)^ "•" 3(x-2)e "*" 
4352 In 2 _ 55^ _l f7|'9. ^\ f _ 64gpln2 dj 641n2d2 _ 128gp ln2df 256 In 2 dj 256 In 2^2 _ 40gp7r^ ndi , 
9 (x-2y 24.) ^^y-^'-^Jy 3(x-2)4 '~ 3(x-2)-4 3(x-2)-' I" 3 (x-2)'' "^ 3(x-2)'s 9(x-2)-4 "T" 

m-K^ndi _ SOgpTT^Kdi I 1607r^ Kdi , 1607r^Kdi _ 40gp7r^di , 407r^di _ SQgpTr^di , 1607r^di , 1607r^di _ 
9 (x-2)'i 9(x-2)'' '" 9(x-2)'' "*" 9 (x-2)'* 9(x-2)4 "•" 9 (x-2)-4 9(x-2)'^ "•" 9 (x-2)'' "•" 9(x-2)B 

160gpKln ^2di , 160k In^ 2 di _ 320gpKln^2di , 640 k In^ 2 di , 640Kln^2 di _ 160gp In^ 2 di , 160 ln^2di _ 

3(x-2)4 ^ 3 (x-2)4 3(x-2)'' ' 3(x-2)'' ' 3(x-2)'* 3(x-2)4 ' 3(x-2)4 

320gpln^2di , 6401n^2di , 6401n^2 di , 128gpKln2di 128Kln2di , 256gpKln2di 512Kln2di 512Kln2di 

3 (x-2)'' I" 3(x-2)'' ^ 3(x-2)'* "l 3 (x-2)-* 3(x-2)4 "^ 3(x-2)'' 3 (x-2)'' 3(x-2)'* 

896gpln 2di , 8961n2di 1792 gpln2di , 35841n2di , 35841n2di , 40gp7r^ k 407r^K , 80gp tt^k 1607r^K 
9(x-2)'* '" 9(x-2)4 9(x-2)'* """ 9 (x-2)'* """ 9(x-2)S ^ 3(x-2)-* 3(x-2)4 "•" 3(x-2)'* 3 (x-2)5 

j^Oti^k I / 64gp df 64cij 128gpdj 256cij 256df 128gpKdi 128k di , 256gpKdi 512 ndi 

3(x-2)ti -I- \^ 3(x-2)'i "•" 3(x-2)4 3 (x-2)'' """ 3(x-2)'' """ 3 (x-2)'* """ 3(x-2)4 3(x-2)-* "*" 3(x-2)'' 3(x-2)'' 
512Kdi _ 896 gpdi , 896di 1792gpdi , 3584di , 3584di , 704gpK _ 704k , 1408gpK _ 2816k _ 

3(x-2)6 9(x-2)4 "•" 9(x-2)-* 9 (x-2)5 "•" 9(x-2)'* "*" 9 (x-2)6 "•" 9(x-2)4 9 (x-2)-* """ 9(x-2)5 9 (x-2)'* 

2816k I 1088gp 1088 , 2176gp 4352 4352 \ u(r\. ^. ^ 1 /^ 320diKgp 320k gp , 640diKgp 

9(x-2)ti"^9 (x-2)-* 9(x-2)-*"^9 (x-2)'' 9(x-2)'* 9(x-2)'* ^ -" '^^' "0/ "T" \^ 3(x-2)4 (x-2)4 "^ 3(x-2)'i 

640k gp I 320digp 320gp , 640digp 640gp 320diK , 320k 1280diK , 1280k 1280diK , 1280k 

(x-2)'* "•" 3(x-2)4 3 (x-2)4 "•" 3(x-2)5 3 (x-2)'* 3(x-2)-* "*" (x-2)-* 3(x-2)'* "*" (x-2)'' 3(x-2)6 """ (x-2)<* 

320di I 320 1280 di , 1280 1280di , 1280 ^ u^n n. ^ n, , ( Z20ap df 320df , 640gpdf 

3(x-2)'i "^ 3(x-2)-* 3(x-2)'' "^ 3(x-2)'' 3~(i^=2)^ "^ 3(J^^2)^^ ^ *>'^' ^' "0'' "^ l^3(S^^2)^ 3(x-2)4 "^ 3 (x-2)'' 

_128M^_ 1280df 320gpKdi , 320k di 640gpKdi , 1280 Kdi , 1280Kdi 320 gpdi , 320di 640gpdi , 

3(x-2)'' 3 (x-2)'* 3(x-2)4 "*" 3(x-2)-* 3(x-2)'' """ 3(x-2)'' """ 3(x-2)<* 3(x-2)4 "•" 3(x-2)4 3 (x-2)'' """ 

1280di I 1280di ^ rrfn. 1 . ^ ^i , 40gp7r^ 407r^ , SQgpTr^ _ 1607r^ 1607r^ , 160gpKln^2 _ 

3(x-2)'* "^ 3(x-2)<* J -" V^' ^' "0^ "^ 9(x-2)4 9 (x-2)-* "^ 9(x-2)'' 9 (x-2)'' 9(x-2)'* "^ (x-2)-* 

160k In^ 2 I 320gp Kln^2 640k In^ 2 640k In^ 2 , 160gp In ^2 160 In^ 2 , 320gp In ^2 640 In^ 2 640 In^ 2 , 

(x-2)'* ^ (x-2)5 (x-2)'5 (x-2)6 I" 3(x-2)-* 3(x-2)4 "I 3(x-2)'' 3(x-2)'* 3(x-2)6 "^ 

704gpKln2 704 Kin 2 , 1408gpKln2 2816Kln2 2816k ln2 , 1088gpln2 1088 ln2 , 2176gpln2 4352 ln2 

9(x-2)'* 9(x-2)* ' 9 (x-2)'' 9(x-2)'* 9(x-2)e i" 9(x-2)* 9(x-2)* "i 9(x-2)'* 9(x-2)'* 

43521n2 \ , 25 tt^x , 242x , 2537r ^xk H^tt^k , 30l7r^K , 1407r-^K 147r -^k 

9(x-2)'* J "•" 216(k+1) "•" 81(k+1) "*" 216(k+1) 27(x-2) (k+1) "*" 72(x-1)(k +1) """ 27(x-2)^(k+1) 27(x-1)^(k+1) 

2807r^K 77r^K _ Sdin'^K _ 6647r ^k 3797r^K _ 32di7r^K _ 

27 (x-2)a(K+l) 216(x-1)3(k +1) 3(x-2)-*(k+1) 9(x-2)4(k+1) 216 (x-1)-*(k+1) 3(x-2)5(k +1) 

5127r^K 2537r ^k 32di7r^K 4167r^K , 77r^K 167r^ , 437r^ , 

3(x-2)''(k+1) 216(x-1)'>(k+1) 3 (x-2)6(k+1) 9(x-2)e(K +1) "*" 12(k+1) 27 (x-2)(k+1) """ 72(x-1)(k+1) "*" 
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20 TT^ _ 2-K^ _ 407r^ TT^ _ SdlTT^ _ 3767T^ _ 

27(a;-2)^(K+l) 27(x-l)^(«: +1) 27(a;-2)^(K+l) 216 (x-l)i'(K+l) 9(a;-2)4(K +1) 27(x-2)4(k+1) 

2377-^ 32di7r^ 10247r^ 177r^ 32di7r^ 5447r^ , 

72 (x-1)4(k;+1) 9(x-2)5(k +1) 27(1-2)5 (k+I) 72 (x-1)5(k+1) %x-2)^(k +1) 27(x-2)fi(K+l) """ 

TT^ xC3 7xkC3 I 7kC3 I 7 <3 I Cs I C3 1120k In^ 2 

12 (k+1) k+1 3 (k+1) "•" 3{a;-l)4(K+l) "•" 3(x-l)5(«;+l) """ 3(x-l)'* (k+1) """ 3(x-1)5(k+1) 9{a;-2)4{K+l) 

4480k In^ 2 4480k In^ 2 160 In^ 2 640 In^ 2 640 In^ 2 32diKln^2 416 Kln^2 

9 {a;-2)5(K+l) 9(x-2)6(k +1) 9(x-2)4(k+1) 9{a;-2)5{K+l) 9{a;-2)6(K +1) (a;-2)4(K+l) 3(x-2)4(k+1) 

128diKln ^2 1664Kln^2 128diKln^2 1664Kln^2 32 di In^ 2 544 In^ 2 128di In^ 2 

(x-2)5(k+1) 3{x-2)5 (k+1) (x-2)6(k +1) 3(x-2)S(k+1) 3(3;-2)4(k+1) 9 (a;-2)4(K+l) 3(x-2)5(k +1) 

2176 In^ 2 128ciiln ^2 2176 In^ 2 256di k In 2 807r^Kln2 1856k In 2 _ 

9(a;-2)5(K+l) 3(x-2)6(k+1) 9(a;-2)6 (k+1) 9(a;-2)4(K +1) 3(a;-2)4(K +1) 27(x-2)-*(k+1) 

1024 ciiKln2 _ 3207r^K In 2 7424k In 2 1024diKln2 3207r^Kln2 7424k In 2 _ 

9(x-2)5(k+1) 3(x-2)5(k+1) 27 (a;-2)-''>(K+l) 9(x-2)6 (k+1) 3(x-2)6(k +1) 27(a;-2)6(K+l) 

256 diln2 3392 In 2 1024di In 2 13568 In 2 1024di In 2 13568 In 2 \ 

9(a;-2)'i(K+l) 27(a;-2)4 (k+1) 9(a;-2)-'(K +1) 27(x-2)5(k+1) 9(a;-2)'^(K+l) 27(x-2)<^(k +1)/' 

D.4 The ^ integral for k = —1 and k = 

The e expansion for this integral reads 

X(x,e; a0)3 + die; 0, 2, 0, (7^) = x A{e^ x;2> + die; 0, 2) 



where 

"-2 ~ 2' 

(0,-1) _ gg _ ^ I "?) 5ag 7a§ 13 a§ _ gp , gp _ ap , 

"O — 12(x-l)2 12 "•" 24 (x-1) 24(a;-l)2 "•" 24(x-l)3 "•" 24 3(a;-l) "•" 6(a;-l)2 3 (x-l)^ "•" 

13ap 23 gp I /'25 I 3 1 1, 3 , 25 ^ u^n. ^, \ i Z' 25 3 , 

12(x-l)4 12 ■^1^12"^4(a;-l) 6 (a;-l)^ 6(i^^ "^ 4(i^^ "^ T2~(F^^ ^ '^^i "0^ "^ l^ 12 4 (x-1) "T" 

6(^ + 6(^ - TTij^ - 12(1^) ^(0; ^) + ( (^ - 1) ^(^^ 

"o Qq 4ag 3ag a§ "o I q n'^ I "0 "0 | "0 "0 ^n'.. I ^ 

x-l 3(a;-l)^ 3 2 (a;-l) "^ (a;-l)^ 2(a;-l)^ "^"^ "0"rx-l (x-1)^ "^ (x-l)'--^ (x-l)* ^"0"^4(x-l) 

' ' +4^^ + y27|rTF + i)^(ci("o);x)+2F(0,0;x)+((;^-l)i:f(0,ci(Qo);x^ 



6(a;-l)^ - 6 (a;-l)i ^ 4(a;-l)4 ^ 12(x-l)l' ^12^ ^ {^n^O), xj^^tj y^v,u, x ,^ yj^^^ 

- (^) ^(1^0;^) + ((^ - l) ^(l.ci(ao);x) - ^(-^(gy ^-) - ,(^ - fl, 

(0,-1) _ 7diag _ 7diag 7 ag _ Tog _ 109di gf, _ 13diag _ Sag 29rfiag _ 

"■l ~ 72 72(a;-l)^ + 72(x-l)^ 72 144 144(x-l) 144(x-l) + 144(x-l)^ 

47ag 67diag 85ag 127ag 305diao , 19di gp 2ao diap , 13ap , diap 

144 (x-1)^ 144(a;-l)^ "*" 144 (x-1)-^ "•" 144 "•" 72 "•" 18(x-l) 9(a;-l) 9 (x-l)'^ "•" 36(x-l)^ "•" 18(a;-l)^ 

8 gp 217diap , 149ap lOlap , / "g i °g "o i Sag 7a§ 13a§ 2 gp 

9(a;-l)ii 72(a;-l)4"i"36 (x-l)"* 18 """ l^ 6 (x-1)^ """ 6 12(x-l) "•" 12 (a;-l)^ 12(a;-l)i' 12 "'"3(a;-l) 

gp I 2ap _ 13 ao i 23ao 205iJi _ I5di , 1 . 5di 7 i 5di 13 

3(a;-l)^ "'~3(a;-l)^ 6(x-l)4 """ 6 72 8 (a;-l) """ 4(x-l) "•" 18(x-l)^ 36 (x-1)^ """ 18(a;-l)^ 36(a;-l)^ 

15 di I __3 205cii I 65 , 155\ rr/n. ^ \ , / IMi Mi 5 di , 15cii , 

8(a;-l)4 "T (a;-l)4 72 (a;-l)5 "^ 9(x-l)5 "^ 36 ^ "" '^'^' ""'' "^ l^8(x-l) 18(a;-l)^ 18(x-l)a "^ 8(a;-l)4 "^ 

205di I 205di _ 1 I 7 , 13 3__ , n^ 65 j_ 2ll _ 155^ fTfO- -y'i J- 

72(x-l)^ ^ 72 4(x-l) "^ 36 (a;-l)^ "^ 36(^-1)^' (x-l)4 "^ 3 (x-l)^ 9(x-l)5 ^ 6 36 ^ -" V^' '^'' "^ 

t^iag _ rfiag _ 13 diag _ (Jiag 5diag _ 7diag 23diao , 2 diap _ diap , 2diap _ 

6 6(x-l)^ 12 12(a;-l) "•" 12 (x-1)^ 12(a;-l)i' "*" 6 "*" 3(x-l) 3(x-l)^ "•" 3 (x-l)'-^ 

13diap _ 3Mi _ 7 di I di di . _l3_di\ tt(-\ . ^ \ , f _ "^i^o i "^i "o _ "o i f^ i 

6(x-l)i 12 12(a;-l) "^ 12(a;-l)^ T2(i^^ "^ 6(J^^ ^ ^ >> ^ ' "0 ^ "^ 1^ 8 "*" 8(a;-l) 8(x-l) "T" 8 "^ 

13di gg diag 5ag 2 diag 17ag 29 ag 23diag 3diag 19ag 2diag 47ag 

18 2(x-l) "■" 6(x-l) + 9(x-l)2 36(a;-l)2 36 12 + 4 (x-l) 8(x-l) 3 (x-l)2 + 24(a;-l)2 + 
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^C ^l"o _|_ 59Q!() I 25di gp _ diap , 9ao _i_ 2di qq 23ao rfi ap _i_ 4ap , 2di gp 

=lF 8(a:-l)a "T" 24 "^ 6 2(a;-l) "^ 2(a;-l) "^ 3(x-l)2 6(a;-l)2 (x-l)3 "^ (x-iP "^ (x-l)i 



2 (a;-l)3 8(a:-l)a "^ 24 "^ 6 2{a;-l) "^ 2(a;-l) "^ 3(x-l)2 6(a;-l)2 (x-l)3 "^ (x-l)3 "^ (x-l)* 

21ap 73«a 205 c/i , / ctn Qn 2 aj? , 20,3 , Saf, , 3 0,2 2^2 



4(x- 
2aa 2 gp 



■0 _ 73qo _ 205 di , /' gg _ ^ _ L^ I ^"3 I £^ I £^ _ 2^0 . I "0 c „,2 2ao , 

T)T 12 72 "•" I 2(a;-l) 2 x-1 "<" 3(x-l)^ """ 3 ^ i;-! (x-l)'^ """ (x-1)^ " "O x-1 "•" 



(S:rT)7 - (jri^r + (^^ + 8ao - 2 (j^_i) + 3(^ii)^ + 3(^-1)^ ~ 2 {a;-i)4 " 6{x-iy> ~ t) H{0;ao) + 

2diap I 2 diap 25iJi _ 3di _, d] , dj 3d] 25 di \ t7('l ■ n. ^ _ 15di , 1 , 

(x-l)a "^ (a;-l)4 6 2(a;-l) "^ 3 (x-l)2 "^ 3(x-l)3 2{x-l)4 6(x-l)5 ^ -" "^^i "«'' 8(x-l) "^ 4 (x-1) ^ 

5di 7 I 5d] ]J 15di , 3 205di , 65 1 155\ tt(„ (^ Vt'ij- 

18(x-l)2 36(x-l)2 "T 18 (x-l)3 36(x-l)3 8 (x~lY^ {x-l)-^ 72(x-l)5 "^ 9 (a;-!)^ "^ 36 ^ n yciyUQ ) , x ) ^ 

25 3 I 1 I 1 3 25 \ TT(n. n. ^ \^( 2^Ju^3. I 1 1 

6 2{a;-l)"^3 (x-l)2 "^ 3(a;-l)» 2{a;-l)4 6(x-l)5 ^ -" V^' ^' "0^"^ l^ 6 "^ 2{a;-l) 3 (x^l)2 3(a;-l)3 "T" 

2(a;-l)'l + 6(x-l)6 j ^(^' 0; 2^) + ( " 2(|3Ty + 3 (^^ 1)2 + 3(/_\)3 " 2(x-l)'i ~ 6(^x-1V ~ ^ j ^(^' ^^ «o) + 
TT-^di _|_ ( 2 di di _|_ 2di di 



-nVJ-j-i-; \^ 3(x-l)5 "^ \^x-l (x-l)2 "^ 3{a;-l)3 2 (x-l)4 ^ 6(a;-l)5 "^ 4(x-l) 6 {a;-l)2 "^ 6(x-l) 

' + 12 ('-i)s - i)^(0; «o) + (2 - z^) H{Q, 0; ao) + (2cii - 7;^)^(0, 1; ao) + 



4(a;-l)4 ^ 12 (x-l)5 12^ ^M". "U7 T ^^^ (^_-^p y .. V"> ". "U; "r ^^->^1 (^r-l) 

2a>i 8a; 



^ + *) + ((F^-2^i)^(o;"oMO'i;-) + (-n^ + ^ + S 



3 0^3 



6(x-l)5 ^ 6 ; ^ V(^-l) ^-^i y-'M":"U;-'Mv., x,^; -r ^^ 2 (x-1) ^ 2 ^ x-1 3(a;-l)^ 3 

2 rfi - (^^ji/(l; ao) + 4(^ - g (/_i)^ - 6(a;-i)i + 4(x-i)4 + 12 (^-i)-'' + 1)^(0' ci(ao); x) + 

_ 2 di I di _ 2di I di _ 25di 5^ _, 5 _ 5 , 5 _ 25 , 

x-1 "•" (a;-l)2 3(a;-l)3 """ 2 (x-l)4 6(x-l)5 4(x-l) """ 6 (x-l)2 6(x-l)3 """ 4(x-l)4 12 (x-l)5 """ 

i)/7(l,0;x) + ((^-2di-(;^-l)i7(0;aoMl,l;x)+(|A__^ + _^ 

&(x-lf + (2 - (J3i)f) -^(0' «0) + (2^1 - (^=1f) ^^^' "°) + M^ ~ 6(a;-l)^ + &(x-iyi " 4 (x-l)* + 

i2(x-i)^ ~ ft j -H'(l,ci(ao);x) + (^4(^^ f^ ~ S^ + (S^ + ^"o + 2(^ ~ J^^^ + 2{x°\f ~ 

q n,2 _ Sop. I 3ap _ 3 gp , 3ao , 1 9^^ , 2 g(0;ap) 2diH(l;ap) _ 9 , 1 , 1 _ 

» «0 x-l "^ (x-1)^ (a;-l)3 "T (x-l)4 "T J^^"0 "^ (a;_i)5 "I (a;-!)^ 4 (x-1) "^ 2{a;-l)^ "^ 2{x-l)3 

M^-4{^-f)^(ci(«o),ci(ao);x)-4i7(0,0,0;x) + (2di-(|^)i/(0,l,0;x) + ((^ 
2di) i7(0,l,ci(ao);x) + (3-(;^) i:?(0,ci(ao),ci(ao);x) + ((;^-2) i7(l,0,0;x) + ((^- 
(^-l) //(l,0,ci(ao);x)+ (- (:j^+2 di+ (^+l)i?(l, l,0;x)+ (^^ 
l)iJ(l,l,ci(ao);x) + ( - (^ - ^ + 3) i/(l,ci(ao),ci(ao);x) - ^ ^(--i(g)A^iK);^) + 

3 g(ci(ao),ci(ap),ci(ap);a:) _ tt^ , tt^ , tt^ _ tt^ _ 257r^ _ 3 Cs _ t; A _ 257r^ 

(aT^lp 8 {x-l) "•" 36(x-l)^ "•" 36{x-l)3 8{a;-l)4 72(x-l)^ (a;-l)5 "^^3 72 ' 

„(0 -1) _ _^^2^3 , 37diag 37df gg _ 37diag _ tt^ ag 37^3 ^r^ gg _ 37g| 

"2 — 432"l"0"r 216 "^ 432(x-l)^ 216(x-l)^ 72(a;-l)^ "^ 432(a;-l)^ "T" 72 432 "^ 

715d^ag _ 52 diag 115dfag diag Tr^gg 119ag 107dfag 14diag 57r^ag _ 

864 27 + 864(x-l) + 216 (x-l) 144(x-l) 864 (x-l) 864(x-l)^ ^" 27 (x-1)^ + 144(x-l)^ 

341ag 493dfQg _ 305diag _ 77r^ag 727ag _ 137r^ag 949ag _ 3515 dfao 8965diap _ 

864 (x-l)2 + 864(x-l)3 216 (a;-l)» 144(x-l)» "•" 864 (a;-l)» 144 + 864 432 + 432 

265dja() 263diao , Tr^ao , 65ao cijou 113diap Tr^ao , 115ao , 113df ao 

108 (x-l) "•" 108(x-l) ^ 18 (x-l) "•" 108(x-l) 108 (x-1)^ 216(x-l)^ 36 (x-1)^ "•" 216(x-l)^ "•" 108 (x-l)3 "•" 

41diao I TT^gp _ 217ap 1 2911dfao _ 7523diao _ 137r^ap 1 2369ao _, 237r^ gp _ 697ap 1 
108(x-l)3 "I" 18 (x-l)3 108(x-l)3 "•" 432 (x-l)"* 432(x-l)4 72 (x-l)* "*" 216(x-l)-4 "'"72 54 "•" 

7diag 7di gg 7ag 7 ag 109diag 13diag Sag 29diag 47ag 67diag 

36 "•" 36(x-l)^ 36(x-l)^ "•" 36 "•" 72 "•" 72 (x-l) "•" 72(x-l) 72 (x-1)^ "•" 72(x-l)^ "•" 72(x-l)3 

85aQ 127aQ 305di ap 19diap . 4ao _, 2di gp 13ao _ diap _, 16ao _, 217diao 

72(x-l)3 72 36 9(x-l) """ 9(x-l) """ 9(x-l)2 18(x-l)2 9 (x-l)3 "•" 9(x-l)3 "•" 36 (x-l)4 

149ap I lOlap , 2035 df 5615di , 63df 209 di tt^ 2 19 df 347^^ ""^ ,. 

18(x-l)4 """ 9 """ 432 432 "•" 16(x-l) 48(x-l) 8(x-l) x-l 54(x-l)2 "•" 216(x-l)2 "•" 36 (x-l)2 
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-^gp 187 gp i 
3 18 "•" 
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I 179 _ 97 _ TT^ I 

^ ^v- -^ -/ — \- -y ""\- ^; ' 36 (x-l)=^ 12(x-l)4 6(x-l)5 "•" 

155 I ^2 155 \ fx^i nfnv.Vr^ I Z''^'^^"" ^^^"" I ^"" '^"^ 13rfi a^ 3dia^ 5a^ 

(x-iy^ ^ 6 3Q J ^\^^^n"^0),-l^)-i- y § S (x-l) "^ 8{a;-l) 8 6 "^ 2(a;-l) 2{x-l) 

2 diag ^"o I -^^ °o 23diag 9dia§ 169ag 2di gg 131ag 3dia§ 85ag 203ag 

3(x-l)2 +4(x-l)2 + 12+4 ~ 4 (x-1) + 24(x-l) + (x-1)^ ~ 24(x-l)2 ~ 2 (x-l)» + 24(x-l)3 ~ 24 ~ 

25 rfiap I 3diao 77ao 2 diap , 67ao i Sdiag 34ao Gdiap , 163ao i 265ao i 205di . I 

2 "'"2(x-l) 6(x-l) {x-iy^ "•" 6{x-iy^ "•" (x-l)'^ 3{a;-l)^ (x-l)"* """ 12 (x-l)"* """ 12 """ 24 ^ \^ 

3"o 1^1 ^ _ 2 "p.. _ e„3 _ ££o. _L 6 ag _ 3ag , ^ o , 6_qo _ 6ao , Gap _ 6 qq _ 

2 (x-1) "T" 2 "^x-1 (x-1)^ °"0 x~l "^ (a;-l)2 (x-l)a "T iO«0 "^ x-1 (x-l)2 "^ (x-l)3 (x-l)* 

o^„, I 9 1 1 I 9 I 25 I 25 ^ urn. „, \ , f ^ ^i"o 3diag o^ ^3 , ^*_£a 

^cii"! I 1Q^,^,2 9^1 gg 6diag 3di gg p. , , ediap 6di gg , ediap 6di qq , 25di , 9di 
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di di I Ml I 25di \uf-,.^, \ 4 H{0,0;ao) AdiH{0,l;ao) 4di H{l,0;ao) M'fH{l,l;ao) , 

^W (x-l)'i "^ 2 (x-l)4 "T 2(1-1)5 ) -" I J-' "O; (x-l)5 (x-l)5 (a;-l)5 (x-l)5 ^ 



(x-l)2 (x-l)3 "^ 2 (x-l)4 T 2(1-1)5 y -'-' V J-) "O; (x-l)5 (x-l)5 (a;-l)5 (x-l)5 

45 di 7 5di I 3 5di , 11 , 45 di 25 , 205di -^ 



8(a;-l) 2(a;-l) 6(^-1)^ "*" 4 (x-l)^ 6(^-1)^' + 12(^-1)^' + 8(x-l)-* 4(a;-l)'i + 24 (a;-l)-' + 6(x-l) 
75 95\ [7-/^ /^, \ „ /^, \.^\ I /25 I 3_ 2 2 , 3 , 25 



25 3_ I 2 , 2 _ 3 _ 25 _ \ tri^pi o n- -r-^l -U ( ^^ - 2cii _ 2di j_ 

3 2;-l "^ 3 (a;-l)2 "^ 3(x-l)^ (x-l)4 3 (x-l)^ J ^ '^^'^'^' "^^ "^ l^x-1 3 (x-l)2 3(a;-l)a 



(^ + 3^4- + ^) ^(0,0,l;ao) + ((^-4)/7(0;aoMO,0,l;x) + (- ^ + a^ + M 

4^0 _ i^ _ ^ I 4 gg _ 2ag , 1 9^2 , £00 _ 4ao , Aap _ 4 gp _ 1 f, , 3 

3 (a;-l)2 3 x-1 "^ (x-l)2 (a;-l)» "^ -^^"O "^ x-1 (x-l)2 "^ (x-l)a (x-l)4 -^""0 "^ 2(a;-l) 

1 1 I 3 I 25 I 25\ u/n n ^ ^^. ^.^^ 1 f 3di 2d 



3{x-iy^ 3 (x-l)i' + 2(x-l)4 +6(a;-l)^ ~^ 6 j H [0,0, Ci{ao); X) + (^^_\ 3 (a;-l)2 3(a;-l)^ + (a;-!)"* + 
25 di I 25di \ TTfr\ 1 n. ^ ^ 1 / 5 di . 5di 5di , 5 di 25di , 25di 5 1 

(-T-ns +-jr" rn(,u, i,u, aoJ+ - w:;— tt + s^-r-n^ ~ s^-r-n^ + w;~r)^ ~ ai^-tV^ + -« tt;— tt + 



3^^3jp--r 3 jiiyu,L,u,u.0)-ry 2(x-l) "^ 3(a;-l)2 3(a;-l)^ "^ 2(a;-l)4 6(a;-l)^ "^ 6 2 (x-1) 

5 5 I 5 25 I 25 \ rr(n. . n.^\,f^_^4_^_4,^4,^^^, 

3(a;-l)2 3(a;-l)^"^2 (x-l)* 6(x-l)^ "T 6 ^ ^ '~'^' -^' ^' "^/"T \^x-l 3(^-1)^ 3(^-1)^' "^ (a;-l)4 "^ 3(x-l)^ ^ 

'-f.)H{0,l,l;ao) + {j^-A4-j;^-2d, + j^)HiO-ao)H{0,l,l;x) + [^-^^ 

9 °o 6q!o 3^0 1Q^2 6ao , 6ao Gap , 6 qq , oA„.. \ ( 2 p\ zrfn. „,_\ 1 / 2di 

^^~IF^TF + {F^TF~-'-°"o- 5^ + {F^T7-^F^T)T + ^j:rT)T+^4ao+(^^j7:iy7r-t>j ^(U, aoj+l^^jri^- 
e^i ) ^ ( 1 ! «0 ) - r^^ + 6(^31)^ + 6(:?3T)T " r^^ " T2(l^ 

2 di I 4di di I 25 di I 5 5 , 5 §__ , ^^5__ _ 25 \ fj-/'i nfl-'r'l-l- 

(x-l)2"^3(x-l)i' (a;-l)4 "^ 3(a;-l)^ "^ 2(x-l) 3(a;-l)2 "^3 (x-l)^' 2(x-l)4 "^ 6(a;-l)^ 6 ^ -^ VJ-> U, U, x; -^ 

((^-(:aV-2^i + (^-2)^(0'"oMi'0'i;^) + (l^-(^ + 3^ 

6(i^ + (- (^ + 1:^ + 2)^(0; «o) + (-(:^+(^ + 2di)i7(l;ao)-r^ 

7 _ 11 _ 25 _ 25\ TT(, n. „^ (^^. ^^ , ? _ i^ , 2 d2 _ 4d2 tj^ _ 

6(a;-l)3 4 (a;-l)4 12(a;-l)-''' 4 ^ ^ '>-^' ^' ^U^OJ, -^J "^ ^^ x-1 "^ (x-l)2 3 {x-l)^ "^ (x-l)* 

25df 9 di I 8di 7di , 3 di 25di , 25di , 1 , 1 7 , 11 , 

3(x-l)5 2(a;-l) """ 3(x-l)2 3(x-l)a """ (x-l)4 3(^-1)5"'" 6 "'"4 (x-1) """ 2(a;-l)2 6(a;-l)» """ 4 (x-l)* """ 

^ + f ) i?(l, 1, 0; x) + ( (i^ - Adl - j^ - Adi + (^^ + 1) i7(0; ao) F(l, 1, 1; x) + 



12(x-l)5 ' 4y -'-'V-^' -^1"'-^; I \W^ 1 (x-1)^ '"i ' (x-1) 

4dJ_ 2df 4 d^ t^f , 25df 9(j^ 8di , 7di 3di , 25di 25 d 

x-1 (a;-l)2 "•" 3(x-l)^ (x-l)4 "•" 3 (x-1)^ """ 2(a;-l) 3(^-1)^ "*" 3 (x-l)^' (x-l)* """ 3(x-l)^ 6 



1 I ^ y__ _ 25 _ 25\ TT(, 1 I' V ^\ I Z' _ M^ I 3di _ 2di , 

2 (a;-l)2 ^ 6(a;-l)8 4(x-l)4 12 (x-l)5 i j ^\^-, ^^<-l\^0)i -^j ^ ^ x-1 ^ (x-l)2 (x-l)3 "^ 

r(^ - 2(f^ + ( (F^ + (S^ - 6) i^(0; «o) + ( (^ + (^ 
6(^-6(^ + r(IV-T2(l^ + W) ^(i>^iM,ciM 

16"p I ^_2o _ 4a§ 2ag _ , „ o _ 4qo_ , 4ao _ 4ao , 4 qq , 1 ^ , 4g(0;ao) 4di g(l;ao) _ 

3 "^ z-1 (x-l)2 "^ (x-l)i' -^^"0 z-1 "^ (a;-l)2 (a;-l)a "^ (x-l)* "^ ^""0 "^ (x-1)^ "l (x-1)^ 

^ + 3(^ + n^-(^-3(F^-f)^(-iM,0,ci(ao);x)+(-^ + ^ 

7"o 28 gg 21ag 7ag 7 ag |Oi„,2| 7ao 7 qq , lag lap qq ^, 6H(0;ao) 

3(a;-l)2 3 2(a;-l) "^ (a;-l)2 2(x-l)3 "r^-^ttg -^ ^_-^ (a;-l)2 "^ (a;-l)3 (a;-l)4 ^O "0 (a;-l)5 

6di H(l;ao) , 21 7 7 , 21 , 175 , 175 \ tt ( ^ (^ \ n ( ^, \ n ( ^, \- ^\ -U 

(x~lf +4(i^- 6(a;-l)^ " 6 (^-1)^^ + 4(x-l)4 + 12 [x^l)'" + ^ ) ^ [Cl[ao) , Ci[aQ) , Ci[aQ) , X) + 

8 H{0, 0, 0, 0; x) + [j^ - 4) i7(0, 0, 0, ci (qq); x) + (4 - j^) H{0, 0, 1, 0; x) + (^^^ - 
4) H{0, 0, 1, ci (ao); x) - ' ^("."^y K)f iK);^) ^ ^_id^ _ 4^^ \ ^ (p^ 1^ q^ q. ^) + ( _ _M^ _ 2 d, + 
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4 \ urn 1 n „ r„.^\.^\ , / 4 d2 2di , „ , 4 \ tr/n i i n. ^\ , /^ K 



j^i:f(0,l,0,Ci(ao);x)+ -(;^+4d2+ 2di^ + 2di-(;^^^^^^ 



J2 



(|^-2(ii+(;^)if(0,l,l,ci(ao);x) + (- (:j^ + 6di-(^) F(0, 1, ci(ao),ci(ao);x) + 

4 i7(0,ci(ao),0,ci(ao);a;) + ((^riyr - 7J F(0,ci(ao), ci(ao),ci(ao);x) + (^4 - 

(^) i7(l,0,0,0;x) + ((^^ - 2)i7(l,0,0,ci(ao);x) + (^- ^ + ^ + 2 d, - j^ + 

l)i:f(l,0,ci(ao),ci(ao);x) + ((;j^-4di-(j^-2)ii-(l,l,0,0;x)+((^-(^ 
(;^ + l) i:f(l,l,0,ci(ao);x) + (-(^ + 4df+(|:^ + 4(ii-(^-l) //(1, 1, l,0;x) + 

(^ + l) ii"(l,l,ci(ao),ci(ao);x) + (4-(^)ii-(l,ci(ao),0,ci(ao);x) + ((^+(^- 
7) i?(l,ci(ao),ci(ao),ci(ao);x) - ^ ^('^iKjAy.K);^) ^ 6 H(c,(ao)Ac^iK),cxK);^) + 

4 JJ(ci(ao),ci(ao),0,ci(ao);a;) 7 -f/(ci(ao),ci(ao),ci(ao),ci(ao);a;) , u^n. ^^ Z' 63Q!f , 19dj , 19 df 

(x-1)'' (x-l)'i tnyy^X) y 16(a;-l) "^ 54(x-l)2 "^ 54(x-l)i' 

63df 2035df 2035df 209di 347 di 173di , 197di , 8705di , 5615di , 3 tt^ , 

16(3;-1)-* 432 (x-1)^ 432 "'"48(x-l) 216{a;-l)2 216{a;-l)^ "•" 16 {x-1)* 432{a;-l)-> "•" 432 "•" 8{a;-l) "•" 

_2 TT^ I 19 TT^ I 205 I 377^ 163 I 257r2 3965 , 6C3 1 

x-l 12 {x-l)2 "'~216{a;-l)2 12 {a;-l)^ """ 216(a;-l)^ """ 8 (a:-l)* 24(a;-l)4 """ 24 (x-1)^ 216{a;-l)^ "*" (x-1)^ """ 

M\r I 257r2 235 \ , tt(-\.^\ ( Tr'^di . ir^di n^di , n'^di 25n^di 6(3 di . ( id\ 

J^U(,3-^ 24 27 ^"^'"'^^'•^^ 1^ 3(a;-l)^6 {ai-l)^ 9(x-l)i' "^ 12 (x-l)* 36(x-l)-> (x-1)^ "^ l^ x-l "^ 

'^j _ 4 df (^f _ 205df 97d] 157^1 , 137 di _ 19di , 835di , 205di , 

(x-l)2 9(x-l)» "•" 4{a;-l)4 36 (x-l)5 """ 24(a;-l) 36{a;-l)2 """ 36(x-l)3 8(x-l)-4 "*" 72(x-l)5 """ 72 """ 

97 179 I 179 97 tt^ , 155 , vr^ 155\ ufn.^. \ , f 4di , 2d 



I 179 97 TT^ I 155 I TT^ 155 \ u(n.^ \ , I 4di , 

"^36(a;-l)^ 12(x-l)4 6 (a;-l)-' "^ 36(a;-l)-' "T" 6 36 j -^^U, «o;-^l ^_i "^ 



12(i-l) 36 {a;-l)2 "^ 36{a;-l)^ 12(x-l)4 6 (x-iy "^ 36(a;-l)-' "^ 6 36 ^ "'-' V"' "O; T ^^ x-l "^ (ai-l)^ 

4di I di 25di 5 I 5 5 I 5 ^ 25 , 25\ rr/n. n- n-.O if '^"'i I 

3 (x-l)^ "^ (x-l)4 3(x-l)^ 2 {a;-l)"^3(x-l)2 3(^-1)^'"^ 2 {x-l)^ 6(^3ip--^ 6 ^ "" V^' '^i "0''"^ l^ x-l"^ 

^-^i "^ '^^ .. I "'i . ^^'^^ 5di I 5di 5di I 5di 25di I 25di \TT(n. -\.^\_l_ 

{x-iy^ 3(x-l)i' "^ (x-l)4 3 (x-l)'' 2{x-l)"^3(x-l)2 3 (x-l)^' "^ 2(x-l)4 6{x-l)^^ 6 ^ -" l^' -L, «o j-^ 

((^-4) H{0,0,0;ao) + [j^-Mi)H{0,0,l;ao)+(^j^-4d,)H{0,l,0;ao) + [j^- 

4dijii(U, i,i,aoj + 24 (a,_i) + i2(x-l)2 ~ 36(x-l)3 + 24(x-l)4 + 72 [x-l)!' - (JTip- + '^3 + ^r) + 

5di7r2 7if SdiTT^ I 137r2 _ ddnr'^ , 7tt'^ , bdnr^ _ tt^ _ 237r"^ , 

16(x-l) 2(x-l) 108(x-l)2 "•" 216(x-l)2 108(x-l)i' "•" 216(x-l)^ "•" 16 (x-l)" 24(x-l)4 180 (x-1)^ '^ 

205dnT^ 15577^ 2IC3 I 7C3 I 7C3 2IC3 175C3 175 Ca ITtt^ , 205di7r2 6577^ 

432{x-l)^ 216 (x-l)-' 4{x-l) """ 6 (x-l)^ """ 6{x-l)^ 4 {x-l)4 12{x-l)-> 12 144 """ 432 54 ' 

D.5 The A integral for k = —1 and k = 1 

The e expansion for this integral reads 



I{x,e; ao,3 + die; 1,2,0, gA) = xA{e, x; 3 + die; 1,2) 

(D.5) 



1 (1,-1) , 1 (1,-1) , (1,-1) , (1,-1) , 2 (1,-1) , /o /' 3\ 

— a_2 + -a_[ + % + eal '+ea2 + O [e ) 



where 



,(1.-1) _ 1 

1-2 — 6- 



oLV^^ = -i^(0;x) 
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„(1 -1) _ "o _ £i I "o Sag 7al 13 a§ _ gp , Qq _ ag , 

"O — 12(x-l)2 12 "•" 24 (x-1) 24(a;-l)2 "<" 24(x-l)3 "<" 24 3(a;-l) """ 6(a;-l)2 3 (x-l)^ """ 

ISap 23 gp I /'25 I 3 1 1 , 3 , 25 ^ u^n. ^, ^ i /' _ 25 _ ^3^ , 

12(x-l)4 12 "r\^12"r4(a;-l) 6 (x-l)'"- 6{a;-l)^ "^ 4{a;-l)4 "^ 12 {x-1)'" )^\^^^0)^y 12 4 {x-1) '^ 

■t -t ^ M o 9 9 9 



gn gn 4gn 3g,^ 



+ 
+ 



x-l 3{a;-l)2 3 2 (a;-l) "^ (x-l)2 2{x-l)» "^"^ "0"rx-l (x-l)2 "^ (a;-l):^ (x-l)* ^"0^ A(x-1) 

6(i^-^T:^ + 4(^ + T2#TF + i) i:^(ci(«o);x) + |i7(0,0;x) + ((^-l) i:r(0,ci(ao);x) + 

(1,-1) _ 7diag Tdigg "^ "o ,. '''"o ^"^'^^ "o 13digg gg 29digg llgg 

""l ~ ^f2 72{a;-l)^ + 36{a;-l)^ ~ "36 144 144(x-l) ~ 36 (x-1) + 144{a;-l)^ ~ 18 (x-l)'^ ~ 

67digg 41gg 31g§ 305^1 gp , 19di gp 25go digp , 23gp , diap 55gp 

144{x-l)3 "•" 36 (x-iy-i "•" 18 "•" 72 "•" 18{a;-l) 36(x-l) 9 (x-l)'^ "*" 36{a;-l)2 """ 18 (x-l)» 36{a;-l)» 

217digo I 569gp 775 gp , / "0 , "i) "g 1 5g§ 7gg 13 gg 4go 2gp , 

72 (x-l)4 "I" 72(x-l)4 72 "•" \^ 3{a;-l)^ """ 3 6 [x-1) """ 6(x-l)^ 6{x-l)^ 6 """ 3(x-l) 3(a;-l)^ """ 

4 gp _ 13gp , 23go _ 205 di _ 15di , 5 , 5di 7 , 5di 13 _ 

3{a;-l)3 3(x-l)4 """3 72 8(x-l) "•" 8(a;-l) "•" 18 (x-l)'^ 18(x-l)^ """ 18(a;-l)3 18 (a;-l)^ 

15di I 49 205 di I 935 , 515\ rrfr). ^ \ , ( 15q!i Mi 5di , 15di , 

8(x-l)i "^ 8(x-l)4 72(x-l)" "^ 72(x-l)" "T" 72 ^'"'^'^'"O^"^ l^8(x-l) 18(a;-l)^ 18 (x-1);^ "^ 8(a;-l)4 ^ 

205di I 205cii 5 I 7 , 13 49 1 27r^ 935^ _ 7i£ _ 515^ JT/Tl- 'r-'; _l_ 

72 (x-l)5 "T 72 8{a;-l) "^ 18 {a;-l)2 "^ 18{a;-l)8 8(x-l)4 "^ 3 (x-l)-' 72(x-l)5 9 72 ^ -" '^^' -^^ "^ 

/digg _ rfigg _ 13 digjj _ d^cxl 5digg _ 7digg 23digo , 2 digp _ digp 1 2digp _ 

\^ 6 6(x-l)^ 12 12{a;-l) "•" 12 (x-1)^ T2{aPTp' ^ 6 "•" 3(x-l) 3(x-l)^ "•" 3 (x-l)^' 

ISt^iap _ 3Mi _ 7 di I rfi _ rfi I 13 di \ tr,'-, . ^„\ , / _ "^i^o , '^1 "0 _ "0 1 ^ 

6(x-l)i 12 12(a;-l) "^ 12{a;-l)^ V2{I^^ ^ Q{^^^ ) ^^^^ ^^' ^ \ 8 "^ 8(x-l) 4(x-l) "^ 4 

13di gg digg 3gg 2 digg 31gg 55 gg 23digg 3digg 95gg 2dig2 27gg 

18 2(x-l) """ 2(x-l) + 9(x-l)^ ~ 36(x-l)^ 36 12 ^ 4 {x-1) ~ 24{a;-l) ~ 3 (x-l)'^ + 8(x-l)^ 

dial 59gg 35gg 25di ap digp , 43go 1 2di gp 37gp di gp , 20gp , 2di gp 

2 {a;-l)3 24(x-l)3 "T" 8 "^ 6 2{x-l) "^ 6{a;-l) "^ 3{a;-l)2 6(x-l)2 (a;-l)3 "^ 3{a;-l)3 "^ (a;-l)4 

113gp _ 41gp _ 205 di , Z,^ _ n-4 _ i^ _l ^ gg 16gg 6gg_ _ 4 g§ 2gg _ 1 9^2 _ ^gp , 

12(x-l)4 4 72 "^\^z-l "0 x-1 "^ 3(x-l)^ "T" 3 "^ z-1 (x-1)^ "^ (x-1)^ ^^"O x-1 "^ 

4gp 4gp_ I 4gp I 1 /.^ 3 , 2 , 2 3 25 25\ tt((\.^, \ , f ^l^p , 

(jrip- - (JTT)^ + (jrT)T + ibao - ^TT + 3(a;-l)^ + 3 (x-iy-^ ~ (^^^ ~ 3{a;-l)f' ~~) ^ (U, Oq j + 1^" ^- + 

■^l^O I 8 di'^o _ 2rfiQp I 2c;ig3 _ g ^ 2 , Sdigg _ 2di g§ rfiag , o j _ 2di gp , 2ciigq _ 2digp , 

2(a;— 1) 3 x—1 ' 3(a;— 1)^ 1 "•" x—1 (x-l)'^ (a;— 1)-* 1 '^ x— 1 """ (x—1)''' (x— 1)-^ 

2 digp 25d] 3iJi i dj i d] 3d] 25 cti \ tj|^-| . N 15di i 5 i 5dj 

(x-l)4 6 2{x-l) "^ 3 (x-l)2 "^ 3(x-l)3 2(x-l)4 6(x-l)5 ^ -" V"^' "«'' 8(x-l) "^ 8 (x-1) "^ 18{x-l)2 

7 I 5d] 13 15cii I 49 205di , 935 , 515 \ tt(„ (^ \- ^\j_f _^_ 

18(x-l)2 ^ 18 (x-l)3 18(x-l)» 8{x-l)4"r8 (x-l)4 72(x-l)5 "^ 72 {x-l)^ "^ 72 ^ -" '^''H^O;, J-J "^ ^^ 3 

3 I 2 I 2 3 25 \ TT(n n. ^ \ _L_ ^25 , _3 2 2 , 3 , 

x-1 "^ 3 (x-l)2 "^ 3(x-l)3 (x-l)4 3 (x-l)5y'"v'^'^'"0^"^ l^ 3 "^ x-1 3 (x-l)^ 3{x-l)3 "^ (x-l)^ "T" 

^(l^)^(0'0;^)+(-#^+n^+3(^-2(l^-6ff^ 

TT^di I /^ 2 cii t^i I 2di ^1. 1 25(ii , 5 5 , 5 5 i 25 _ 

3{x-l)5"'"\^x-l (x-l)2"'"3(x-l)3 2 (x-l)'*"^6(x-l)5"'"4(x-l) 6 (x-l)2 """ 6{x-l)3 4{x-l)4 """ 12 {x-l)5 

i)i7(0;ao) + (4-(^)i/(0,0;ao) + (2di-(^)i7(0,l;ao) + 2(:^^ 
1^ - (J^ + (^ly - (1^ - 8"o + (4 - (;^)i^(0; ao) + (2 di - (J^^ 

1 _ 1 I 3 I 25 I 25\ TT(n. ( \. ™^ I / _ lA , di _ 2di , di _ 

6 (x-l)2 6(x-l)3 "r4(x-l)4 "^ 12 {x-l)5 "^ 12^^'~'^'^U«0;, J';-^^^ x-1 "^ (x-l)2 3(x-l)3 "^ 2 (x-l)4 

25di 5 I 5 5 I 5 25 i "^Aud 0- ■r') \ ( "^^l , ^ ^, 3 

6{x-l)5 4(x-l) "^ 6 (x-l)2 6{x-l)3 "^ 4(x-l)4 12 (x-l)5 "^ 12^ ^ ^^^ ^,x)-\-y (^.^p ^"1 (j:_i)5 

(i^j ^(1; «0) + 4 (x-1) - 6(x-l)^ + 6(x-l)^ - 4 (x-l)4 + 12{x-l)^ " ft) ^(1' Cl(ao); x) + 



1" 



5g* 
4(x-l) 
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4g(0;ao) , 2di H{l;ao) 15 , 5 , 5 15 125 125 W/^ /'^, \ ^ /^, \. ^\ 

(x-iy^ ^ (^^^Tp 4(F^ + 6{a;-l)^ + 6 (x-1)^ ~ 4(a;-l)4 " 12 (x-1)^ - ^^ J H(Ci[ao), Ci(ao), X) - 

f H{0,0,0-x) + (2-j^) H{0,0,ciiaoy,x) + (-j;^+2di+j^-2)H{0,l,0-,x) + ^^^ 



2^i-(J3T)5+2) i:f(0,l,ci(Qo);x) + (5-(;^) i:f(0,ci(ao),ci(ao);x)+((j^-4) H{l,0,0;x) + 

(^-(S3i)i7-l)i:^(l,0,ci(ao);x)+(-(;j^ + 2di + (;^ + l)i:f( 
(^-l)ii^(l,l,ci(ao);x)+(-(^-(;^ + 5)i?(l,ci(ao),ci(ao);x)-^-^^^^^ 

5 JJ'(ci(ao),ci(ao),ci(ao);x) _ tt^ , tt^ , tt^ 7if 257r^ 3 Ca _ «A _ 257r^ 

(x-l)^ 8 (x-1) "•" 36(x-l)^ "•" 36(a;-l)^ 8{a;-l)4 72(x-l)=' (x-l)-' ^^^ 72 ' 




2{x-l) 2 (x-1) 9(x-l)2 "•" 9{a;-l)2 9 {a;-l)» """ 9(x-l)^ "*" 2{a;-l)4 2 (x-l)4 "•" 18(x-l)5 18 (x-l)5 ' 

515^ U(r\ n- ^ ^ J- /" _ 15di I lOcii , lOdi l^di 205di _ 205di , 5 14 

^^ J II {U,U,ao)-\- y 2(a;-l) "T" 9{a;-l)^ ^ 9(a;-l)^ 2 (x-l)4 18(x-l)^ 18 "^ 2 (x-1) 9(x-l)^ ' 

26 I 49 87r2 , 935 _ , 4 tt^ , 515\ rrfn n. ^\ i /' _ ^*_^ i J^l^ii^*.^ i *^ 

9(a;-l)3"^2 (x-l)" 3(a;-l)5 "^ 18(a;-l)5 "T" 9 "T 18 ^ -" V^' '^i -^^"T \^ 3 "^3(x-l)2"r' 3 ■^3(a;_i)- 

5dia§ 7dia§ _ 46diao _ 8 dictp , 4diao _ 8diao , 26diao , 205dj _ 515 di , 15dj 5di 

3 (x-l)^ "•" 3(a;-l)i' 3 3(x-l) "•" 3(x-l)^ 3 (x-l)'-^ "*" 3(x-l)* "•" 36 36 "*" 4(x-l) 4(x-l) ' 

5 t^f I 7di 5dl I3di I 15rff 49 di I 205df 935^1 \ rj/p. , N , / vr^di , 

9(x-l)2"r9(x-l)2 9 (x-l)3 "^ 9(x-l)3 "T 4(x-l)4 4(x-l)4 "^ 36(x-l)5 36 (x-l)^ ^ ^ '^'^J -^' "0/ "^ l^ (x-l)^ ^ 

TT^ di I I 5di 5(Ji I 5 cii 5di _, 25iJi _ 25cii _,_ 5 5 i_ 5 5 _i_ 

3 '^\2{x-l) 3(x-l)2 "^3(a;-l)3 2(x-l)4 "^ 6 (x-l)^ 6 "^ 2(x-l) 3 (x-l)'^ "^ 3(a;-l)3 2(x-l)4 "^ 

^^|^-f)i7(0;ao) + (-(^+8di + (^-8)/7(0,0;ao) + (-(^ + 4df+(^- 
4di) i/(0,l;ao)-3(a--*)^(0,l;x)+ (-^ + 3S^ + i^ + 3^-3^ + 3g^- 

46iJiao 8 diap , idiap 8diao 1 26diao , 35di 1 7di di , di 26di \ ufi n- ^ ^J- 

3 3(x-l)"^3(a;-l)^ 3 (x-l)^' "^ 3(x-l)4 "^ 3 "^3 (x-1) 3(x-l)^ "^ 3(x-l)^ 3 (x-l)* ^ "" V^' '^i "Oj-^ 

/" 4 df _ df Adf _ dl 205df _ 193di , 265di _ 25 di , 107di , 477^^1 _ 

\^x-l (x-1)^ "•" 9 (x-1)^ 4(x-l)4 "•" 36 (x-1)^ 24(x-l) "•" 36(x-l)^ 4(x-l)^ "•" 24(x-l)'* """ 3 (x-l)'^ 
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185di 205di 133 , 289 289 , 133 Uvrf 305 5 tt^ , 305 \ un n. rr\ j_ 

{a;-l)5 72 8 (x-1) "^ 36(x-l)2 36(x-l)a "^ 8 (a;-l)4 6(a;-l)5 72(a;-l)5 6 "^ 72 ^ ^ l^^' ^' -^J "T 

_ 1^2 ^3 I d^a^ 13dl gg rfjag _ 5^0^ 7dfag _ 23df ap _ 4dfao 2df gp _ 4dfao 

3"'l "0"r 3(a;-l)2 "T 6 "^ 6{a;-l) 6 {x-l)'^ "^ 6(x-l)3 3 3(x-l) "^ 3 (x-l)2 3(x-l)3 "^ 

gg I "0 I ^3rfi gg (^lajj 3ag 4di gg 25ag 61 ag 23diag 3diag 31ag 4diag 

2(x-l) + 2 + 9 x-1 + x-1 + 9{a;-l)2 18(x-l)2 18 6 + 2 (x-1) 4(x-l) 3 (x-l)'^ + 

71gg cii gg 15ag 131 gg 25digo digp , 13 gp , 4digo 35go 2digo , 12go , 4di gp 

12{x-iy^^ (x-iy-^ 4:{x-iy-^^ 12 "•" 3 x-l ^ x-l "'"3(a;-l)2 3 (x-lj^ (a;-l)^ "*" (x-l)^ "*" (a;-l)4 

29gp _ 169gp _ 205 di , f 2a^ _ r, 4 _ 8gg_ 8 gg 32g3 12gg _ 8 gg 4gg _ . o _ 8_gtt , 

2(x-l)4 6 72 "^l^x-l ^"0 2;-l "^ 3(x-l)2 "^ 3 "^ z-1 (x-l)^ ^ (x-lV^ "^^"O ii-l "T 

(^-(^+(l^+32«o-^+3(i^+n:j^-(:^-3^ 

(^-8rfi) i^(0,l;ao)+((jaV-8^i) ^(l,0;ao) + ((5^-4ci?) H{l,l;ao)-^+^^+ 

5di _ 8 I 5di _ 2 _ 15di _ 17 _ 205 di tt^ , 305 i eL -i_ 

18 {x-iy-' 9{x-iy^ "•" 18(x-l)i' 9 (x-1)^ 8{a;-l)'i 8{a;-l)'i 72(x-l)'' 6(a;-l)-' "•" 72 (x-l)-^ "•" 6 "•" 

T2~J+-"vCUaoj,a:j |^^^ 5 le (a;-i) + 4(x-i) + 24(x-i) ~4(x-i) ~^^ + T" 108 — ^ 216 ^ 

dfgg _ lOdiag _ vr^gg 13gg _ 4djgg 233diag Tr^gg _ 169gg 27r^ gg _ 193gg 

4 (x-l) 12(x-l) 6 (x-l) + 6(x-l) 27 (x-1)^ "•" 216(x-l)^ + 18 (x-l)^ 108(a;-l)2 ^ 9 108~ + 

95dfgg _ 869 digg _ 3dfgg 695di gg Tr^gg _ 319gg 4dfgg _ 641diag _ Tr^gg 26ag _ 

72 144 8(x-l) + 144(x-l) + 4{x-l) 36 (x-l) + 9{x-l)2 144 (x-l)2 6{x-l)2 + 3 (x-l)2 

rfjCtg I 623digg Tr^gg _ 67gg _ Tr^gg 27gg _ 205cij gp 1945digp , djap _ 505 digp _ 

2{x-iy-i "•" 144 (x-l)3 "•" 12(x-l)3 9 {x-l)a 2 "•" 4 36 """ 72 "•" 4(x-l) 36(a;-l) 



TT^gp 



I 299gp _ 4dfgp lldi gp , vr^gp _ 541gp , d^ao _ 239digp _ Tr^gp _, 296gp 



6(x-l) """ 9 (x-l) 9(x-l)2 "•" (x-iy^ "•" 6(a;-l)2 18 (x-1)^ "•" (x-iy-^ 18 (x-l)^ 6(^-1)^' """ 9 (x-l)^' 
4^1 gp . 2237digp , Tr^gp 3835gp , 27r ^gp 739gp , 2035df 9685 di , ( diaf, diaf, gg 4 

(x-l)4 "•" 72(x-l)4 "•" 6(x-l)* 72(a;-l)4 "i" 3 24 "•" 432 432 ~'~ V 2 2 (x-l) "'"x-l "O 

26digg 2di gg 6gg 8digg 31gg 55gg 23di gg 3digg 95gg 8 digg 27gg 2di gg 

9 '" x-l ~x-l ~9 (x-l)2 "'"9(x-l)2 "'"~9~"'" 3 ~ x-l "•" 6(x-l) "•" 3(x-l)2 ~ 2(x-l)2 ~ (x-l)3 """ 

59gg _ 35 gg _ 50digp , 2digp _ 86gp 8digp , 74gp , 4 ciigp _ 80gp _ 8digp , 113gp 1 

6(x-l)ii 2 3 "•" x-l 3 (x-l) 3(x-l)^ """ 3(x-l)^ """ (x-l)^' 3(x-l)i' (x-l)* """ 3(x-l)'i """ 

Alrv I 205di I 15di 5 lOdi , 14 lOdi , 26 , 15 di 49 , 205di 

'iiao-f ^g -^2 (^_i) 2(x-l) 9(x-l)2 "^9 (x-1)^ 9(x-l)^ "^ 9(x-l)i' "^ 2(x-l)4 2(x-l)i "^ 18 (x-l)'^ 
^.935___515\ o-^n-^ ^ , /" djgg digg dj gg , digg 13cij gg , 55digg , dfgg 3di gg 4dfgg , 

18(x-l)'i 18 y -"l^'"0;-|-^^ 4 2 4(x-l) "•" 2(x-l) 9 "•" 18 """x-l x-l 9(x-l)2 "*" 

31digg 23dfgg 35(Jigg 3 dfgg 95digg 4cij gg 27Q!igg df gg 59digg 25cij gp 41digp 

18 (x-l)2 "T 6 4 2(x-l) "^ 12(x-l) "^ 3(x-l)2 4(x-l)2 (x-l)3 "^ 12(x-l)3 3 "^ 2 "^ 

d^ao _ 43di gp _ 4dfgp , _37digp , 2d^gp _ 40digp _ 4dfgo 113digp , 205df _ 515cii , 15rfj _ 

x-l 3(x-l) 3(x-l)2 "•" 3 (x-l)2 "•" (x-l)i' 3 (x-1)^ (x-l)" "*" 6 (x-l)* """36 36 """ 4 (x-l) 

5di 5df , 7di 5df , i3d^ , 15 dj 49^^ , 205dj 93Mi_ Wn • rv ^ J- 

4(x-l) 9(x-l)^"^9 (x-1)^ 9(x-l)i' "^ 9(x-l)i' "^ 4(x-l)-* 4(x-l)4 "^ 36 (x-l)E' 36(x-l)'i ^ "" V^' "0'' "T" 

i^ + 4q,4 I 16g^ leo^p ., _ 64g| _ ^ + 16 gg _ 8gg . ^ 2 , 16_ga _ 16gp , 16gn _ 16 gp _ 

a:_l ^"t«0^ x-l 3 (x-l)2 3 x-l ^ (x-l)2 (x-l)3 ^^^O^O^ x-l (x-l)2 ^ (x-l)3 (x-l)4 

64«o + ^ - 3(^ - ^(^ + (^ + 3(i^ + f^) i^(0, 0; ao) + (2dia^ - ^ 

8^1 "p 8'^!°;] I 04 ^,„,2 12digg 8di gg 4digg go . , 8cii gp 8digp , 8digp 8 digp , 50di , 

"^^^ ~3(x-i)^"^^*"i"o-^rT- + (^31)7 -(^3Tp--<3^aiao + ^ri-- (^31)7+ (j^ 3- + 

6di 4di 4di I 6di I 50 di ^ ij/'n 1.^ \j^('}rl ^,4 2cii gg 32^1 gg , 8digg 8 digg 



x-l 3 (x— 1)^ 3(x— 1)-^ (x-l)* 3(x— l)-'y V 5 ) u; I ^ 1 U 3._i 3 ^—l 3(x— 1)^ 

24dia^l|^ + |^-|^-32diao + ^^-^ + g^-^ + ^ + |^-3#^ 



4d, 



3(^^^TF^(^^^Tr 3(^^^Tpy ^ ' '^'^ V 1 " ^-1 3 ^ x-l 3(x-i)2 

4dfgg _ 2df gg _ -. „ ,2 , 4(jfgp _ 4dj gp 4dfgp _ 4dj gp 25df M^ _ 2dj 2df 3df 

(x-l)2 ~ (x-1)^ ~ ibdiao + ^3r ~ (x-l)2 "^ (x-1)^ ~ (x-l)-4 "^ ^~ "^ 5=T ~ 3 (x-1)^ ~ 3(x-l)^ "^ (x-l)4 "^ 

25 dl \ rr,-. -. X 63dj 407 rf^ ^^^ 37 19 df 80di , tt^ 101 

3(x-l)5 y -" l^> J-i "0 J -^ i6(x-l) 48(x-l) 8(x-l) 8(x-l) 54(x-l)2 "^ 27(x-l)2 "^ 36 (x-l)2 108(x-l)2 
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Wdl 73 di , 7r2 365 , 63^2 _ nyirf-^ _ -^2 239 , 2035 df _ 

54(x-l)a "•" 54(x-l)3 """ 36{a;-l)» 108 (x-l)3 "•" 16(a;-l)4 48 {a;-l)4 8(x-l)4 "•" 8(x-l)4 "•" 432(x-l)5 

15865di 257r^ , 13505 257r ^ , 5525 \ , / 27r^dj 27r^di , tt^^i , /4 df 2dl 4df 

432(a;-l)'i 72 {a;-l)-> """ 216(a;-l)'i 72 "•" 216 ^ "•" \^ 3{a;-l)-> """ (x-1)^ "•" 3 "Tl^x-l (a;-l)^"'"3 {x-1)'^ 

d-i I _2Mf _9di 8di I 7di 3 di , 25di _ 25di _ 13 , 1 , 11 _ 

(x-l)4 "•" 3(x-l)^ "•" 2(x-l) 3(x-l)^ "•" 3(a;-l)i' (x-l)* "•" 3(^-1)'^ 6 4 (x-l) "•" 6(x-l)^ """ 6{a;-l)^ 

4(^-T2(^-W)^(0;"o) + (-(^ + 8di+(;^ + 4)i/(0,0;ao) + (-^ 

193di 265di I 25 di 107di , 185di , 205di , / 8di . 4 di 8di , 2di 50 di 

24(x-l) 36(x-l)2"'"4(x-l):^ 24{a;-l)4"'"8(x-l)5"'" 72 "•" \^ x-l~^ (x-l)'^ 3{a;-l)» "•" (x-l)4 3(a;-l)5 

5 I 10 _ 10 I 5 _ 25 I 25\ tt(o. ^ \,( _ ifg. , 2df _ 4 df ^i _ 
x~l ^ 3(x-l)2 3 (x-1):^ "^ (a;-l)'' 3(x-l)5 "^ 3 y ^'>'^'"0'' "^ l^ :r-l ^ (a;-l)2 3(a;-l)» "^ (a;-l)4 

^f^-#^+3(l^-^(^+2(IV-#%^+^)^a;«^^ 

^ (^ - 8di) ^(0, 1; ao) + ( (J%5 - 8di) i:f (1, 0; ao) + [-^ - M^j H{1, 1; ao) + s^ 

9SQ 9SQ 1_'?.'^ ^2 on.c; . ^2 Qnc; \ ^t/^ / \ n . / 5di ct^ 5di ai 



^ - 8di) F(0, 1; ao) + ( (J%5 - 8di) i:f (1, 0; ao) + [-^ - Mjj H{1, 1; ao) + g^ - 

289 I 289 1^3 tt^ , 305 j_ 2ll _ 305^ uf^ r- ( r., \- ^\ ^ /Mio^ _ 5ciiag 

(x-l)2 "T 36 (x-\Y 8{a;-l)4 6{a;-l)-> "^ 72 (x-l)5 "^ 6 72 ^ -" l^^) ^U^Oj, -^J "^ \^ 8 8 (x-\) ^ 

ia^ 50^ _ 6M]_og _Miag_ _ 15ag lOdiag 137ag 293ag 115diag _ 15di gg 469a§ 

r-1) 4 18 + 2(x-l) 2 (x-1) 9{x-l)2 + 36 (x-\Y + 36 + 12 4{x-l) + 24(x-l) + 

OrfiQQ _ 125a§ _ 5dia§ 253a§ _ 201ag _ 125 diap , 5diao _ 203ao _ lOdiap , 179ao , 

3 {a;-l)2 8{a;-l)2 2 (x-1)^ "*" 24(x-l)^ 8 6 "*" 2(x-l) 6 {x-\) 3(x-l)2 "•" 6(x-l)2 "•" 

5 diap _ 94ao _ lOdi ap , 487ap , 251ap , 1025 di , / _ ^£^ 1 c;„4 , 20 ag _ 20ag _ 80ag _ 
(x-\Y ?,(x-\Y (a;-l)4 "T 12(x-l)4 "^ 4 "^ 72 "^ \^ x-1 "^ ^"O "T x-1 3(a;-l)2 3 

30 Qp I 20ag IQqp I en n-^ -L 20ao 20ap , 20 ap 20ao ^ 00 , 15 10 10 , 

(i^^ + 3(x-i)t' + ~t) ^ y^^ "0 j + y-^ 2 (x-1) 3 ^ ^^^1~ ~ 3(x-i)^ + -^UdiOo - -^rr + 

lOcil Qp _ 5dia§ _ .p, , lOdi ap _ lOdiQp , lOdi gp _ lOdiap , 125di , 15 di _ 5di 5di , 

(x-l)2 (x-l)3 ^uaiUQ-h ^_^ (x-l)2 "^ (x-l)3 (a;-l)4 "^ 6 "^ 2(x-l) 3(x-l)2 3 (x-\Y ^ 

15di I J^Mi \ 77/1 . ^ \ _ 16H(0,0;ap) _ 8cii H(0,l;ap) _ 8diH(l,0;ap) _ 4dj g(l,l;ap) 75di _ 
2{a;-l)4 "T 6(x-l)5^-"VJ^' "0'' (x-l)5 (x-l)5 (x-l)5 (x-l)5 "T 8(x-l) 

91 25di I 22 _ 25 dx , 28 1 75di _ 179 , 1025di , tt ^ 4045 _ 

8 (x-l) 18(x-l)2 ^ 9(x-l)2 \8(x~\Y ~'~ 9{a;-l)» """ 8 (x-l)* 8(x-l)4 """ 72{a;-l)5 """ 6(x-l)5 72(a;-l)5 

^)F(ci(ao),ci(ao);x) + (f^ + ^-^(^-3(^+(;^ + 3(i^ 

100 _ V2^ I 8 I 8 _ 12 _ 100 \ TTir. r, a.^\^ ( 6di_ _ 4di _ Adi , 6di , 

3 x-l "^ 3 (x-l)2 "T 3(x-l)'-' (a;-l)4 3(i^3ip- ^ -" (.U, U, U, x; -^ ^^ ^_-^ 3 (j:_i)2 3(^-1)^' "^ (a;-l)4 ^ 

_^ + 5M,^^(0^0^ 1.^^) + (^ _ ^ + 4^^ + _12_ _ i2)/7(0;ao) i^(0,0, 1^ 

4 4a3 4 ag 16ag 6ag 4 gg 2ag , 1 o 2 , 4 ap 4q:p , 4ap 4 gp 1 f. , 

((^^ - 8) ^(0' "0) + ((^^ - 4dij-ff(l; ao) + 2-(|rT) - 3(^-1)2 " 3{x-iy^ + 2 (x-i)^ + 6(x-\)-' + 
f)^(0>0'^i(«o);x) + (|^-^(^-3(^ + (^ + 3^ + ^)^(0,l,0;ao) + (- 

5 cii I 5cii 5(Ji I 5 di 25cii 1 25cii 5 i 5 5 1 5 25 _i_ 

2{a;-l) "'"3{a;-l)2 3(^-1)^' """ 2{a;-l)4 6{x-lY' """ 6 2 {a;-l) """ 3{a;-l)2 3{x-iy^ """2 {x-l^ 6{a;-l)-' """ 

25\ TT^n 1 n \ , / Sd? 2d^ 2d?, 3^^ , 25^2 , 25d? \ rr/n 11 ^ , / 4^? 2 

f j i:f(0,l,0;x) + (^^-3(^-3(^+(;^ + 3(;^+ ^ji7(0,l,l;ao)+((;^-4ci2- 
(i^+2rfi+(i^+2)^(0;"o)i^(0,l,l;x)+(2#-y-3(|^ 

5 5 I 25 _ 25\ TTfn. -, „,(^,\.^\ I /^ Sag 5 gg ^q^s ioq,3 40 ag 15ag 
3(a;-l)3 2 (x-l)"* "^ 6{a;-l)5 6 ^ "" V^' -^' ^U^Oj, -^J "^ ^^ 2{a;-l) 2 x-l "T 3(j:_i)2 "^ 3 "^ ^-1 

io^i)^(i;«o)+4(^-^7^-6(:^+4(:^+iJ7f^+i) 
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4di I 8d] 2 di I 50di , _5 10 , 10 5 , 25 _ 25 \ tj-^i n D- -r-'i J- 

(x-l)2 "r3(j:_i)3 (a;-l)4 "T 3(x-l)5 ^ x-1 3 (x-l)2 "^ 3{a;~l)8 (a;-l)4 "^ 3(x-l)5 3 ^ -" l^^) U, U, XJ -^ 



(x-l)5 (x-l)5 ^"i "T (x-l)5 ^y-f^V^j^O; -i^V^'"!^'-^; -T \^a:_l (a;-l)2 ^ 3 (a;-l)» 2(x-l) 

6(i%^ + (-(^+ 0^ + 4)^(0; «o) + (-(:^+(^ + 2^i)//(l;ao) 

11 23 ;25^_175\ TT(-, p. ^ (^ V -r^ -L /" _ ii -L ^jfL _ ^^i__ _L _^ _ ^5^ _ 

6(a;-l)3 4(x-l)4 12(a;-l)5 12 ^ ^ l^^' ^' ^-U^OJ, -^j "^ \^ x-1 "^ (x-l)2 3 (a;-l)3 "^ (x-l)4 3{a;-l)5 

9 di I 8di 7di I 3 di 25di , 25di , 13 1 1^- . 1 23 , 125 , 

2(a;-l) "•" 3(a;-l)2 3(a;-l)» "*" (a;-l)4 3(x-l)5 """ 6 """4 (a;-l) 6(a;-l)2 6(a;-l)3 """ 4(x-l)4 "•" 12(a;-l)5 """ 

W)mAAx) + {^-Mi-j^-Ad^ + j;^ + 5)HiO-ao)H{l,l,l-,x) + [^-j^ + 

4(^1 dl 25df 9 (jj Sdi , 7d] 3 di , 25di 25 di . { 16di , c . , 

3 (a;-l)« (a;-l)4 "^ 3(x-l)5 "^ 2(a;-l) 3(x-l)2 "^ 3{a;-l)» (a;-l)4 "^ 3(x-l)5 6 "^ l^ (x-l)5 "^ °"1 "•" 

(^+4)//(0;«o) + (-(^+4df+(|:i^+2di)i:^(l;ao)-4(i^ 

^J^5^_175\ o-|'i 1 „ (^ \.^\, f 10 di I 5di lOdi I 5 di 125di , f 8di , 4 

12 (2:-l)5 12 l-^l-^'-L'^-U^O^-^J-^l x-1 "^(a;-l)2 3(x-l)a "^ 2(x-l)4 6{a;-l)5 "^ I (x-l)5 "^ (x-l)5 



20) i7(0; ao) + (tM. + 7;^^ - lOdi) i?(l; ao) - j^ + 67;^ - 6^ 



25 



^(a;-l)5 ^ (x-l)5 J^^u-iy-t-iv-^'^o; 4 {a;-l) ^ 6(x-l)2 6{a;-l)» ^ 4 (x-l)* ^ 12(x-l)5 

^ j i/(l, ci (ao), ci (ao); a;) + ( 2^ - V - i=^ + (irfp + 8a|] + ^ - (^ + (^ - ISag . 

6ao I 6ao _ Gap , 6 ap , r,A , 8H(0;ao) 4di H(l;ao) _ 9 , 1 , _^ 9 

x-1 "T (x-l)2 (a;-l)» ^ (a;-l)4 "T ^^«0 ^ {x~l)^ "^ (a;-l)5 2 (x-1) "^ (x-l)2 "^ (x-1)^ 2 (x-l)* ' 



19 "0 I r;v^.2 , 19ao 19ao , 19ao 19ao ^7fi^, 20 H(0;ao) 10dig(l;ao) , 57 19 

2(x-l)3 "^'J'"0"r x-1 (a;-l)2 "^ (a;-l)3 (x-l)4 '""0 (^-1)5 (x-l)5 "^4 (a;-l) 6(a;-l)2 

6{^ + mI^ + i2(f^ + W) i:^(ci(ao),ci(«o),ci(«o);x) + if i:f(0,0,0,0;x) + (^^^ - 
12) H{0,0,0,ciiao)]x) + (^j;^-4di-j;^ + 12)H{0,0,l,0-x) + (^-j^ + Adi + j;^ 
12) i7(0,0,l,ci(ao);x) + ( - 10 - (;^) i:?(0,0,ci(ao),ci(ao);x) + (^^ - 8 di - ^^^ + 
8^HiO,l,0,0;x) + (^-j§^-2di + j;;^ + 2)H{0,l,0,ci{ao);x) + (^-j^ + Adl + ^^- 
2c?i-(^-2) i:f(0,l,l,0;x) + ((5^-4(if-(i^ + 2di + (^ + 2) i:f (0, 1, 1, ci(ao);x) + 
(^^ + 10di-(^:^-10) H{0,l,ci{ao),ci{aoy,x) + (6+j^^ i:?(0, ci(ao),0, ci(ao); x) + 
19-(:?3T)T7) i/(0,ci(ao),ci(ao),ci(ao);x) + (l6-(;^) i:f(l, 0,0, 0; x) + (- (j^+ (^- 
2) i7(l,0,0,ci(ao);x) + (-(^+(i^ + 2di-(^ + 2) F(1,0, l,0;x) + (^^i^ - (i^ - 
2di + (jzT7r-2)/7(l,0,l,ci(Qo);x)+(-(|^+(;^-l) i7(l,0, ci(ao),ci(ao);x)+ ((^ - 
8 ^1 - (j^ -4)i:f(l,l,0,0;x) + ((i^ - ^i^ -2di + (J3i)F + s) i:?(l, 1,0, ci(ao); x) + 
(:S5^ + M+(^ + 4di-(^-5)i7(l,l,l,0;x) + ((i^-4d?-(i^ 
5) i7(l,l,l,ci(ao);x) + ( - j^ - j^ + Wdi + (^^ - 1) H{l,l,ciiao),ci{ao);x) + 
(^^+ (S3i)5 +6) /?(1, ci(qo), 0, ci(qo); x) + ( (^fi^ - (j^-19) i:?(l, ci(ao), ci(ao), ci(a^ 

4 _g(ci(ao),0,0,ci(ao);a:) 10 iJ"(ei(ao),0,ci(ao),ci(ao);x) 6 H{ci{ao),ci{ao),0,ci(ao);x) _ 
(x-1)'' ^ (x-l)5 ^ (x-l)5 

19 g(ci(ao),ci(ao),ci(ao),ci(ao);a;) ij-.p,. ^x / _ 63dj 19df 19 rff _ 63dj 2035dj _ 

(x-l)5 -^-n^U, x; ^^ 16(x-l) "^ 54(x-l)2 "T 54(a;-l)3 16(x-l)4 432 (x-l)5 

2035df 407di 80 di _ 73di , 1171di , 15865di , 9685di , 5 tt^ , 37 571^ , 

432 "I" 48(x-l) 27(x-l)2 54(x-l)3 """ 48 {a;-l)4 """ 432(x-l)5 """ 432 "i" 8(x-l) "*" 8(a;-l) 36 (x-l)'^ "*" 



101 5n^ I 365 , 5it^ 239 , 12577^ 13505 , 12C3 i O/l A _i_ 

108(a;-l)2 36 {a;-l)3 "^ 108(a;-l)3 "^ 8 {a;-l)4 8{a;-l)4 "^ 72 {x-lf 216(a;-l)-'5 "^ (a;-l)5 "T ^"^,3 "^ 



1257r^ 
72 
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5525\ I TT(i . ^\ ( _ n'^di , n'^d-, n^di , n^di 25n'^di _ 6(3 di , / _ if^ , df 

216 J ^^^^'-^f \ 3(x-l) "^ 6 (x-l)2 9{a;-l)3 "^ 12 (x-l)4 36(x-l)5 (x-l)5 "^ l^ x-1 "^ (x-l)2 

4 '^f , df _ 205dl 193di 265di , 25 di _ 107di , 185di , 205di , 133 

9{a;-l)3 "•" 4{a;-l)4 36 {a;-l)5 """ 24(x-l) 36{a;-l)2 "i" 4(x-l)a 24(x-l)4 "*" 8(x-l)5 "i" 72 "•" 8(x-l) 

289 I 289 133 tt^ , 305 , w^ 305 ^ ufn. ^ \ < f 8di , 4di 8di 

36 (x-1)^ "^ 36(a;-l)^ 8(x-l)4 6 (a;-l)-> "^ 72(x-l)^ "^ 6 72 ^ -" V^' "0 j "^ (^ x~l^ (x-l)'^ 3 (a;-l)^ 

2di 50di 5 I 10 10 .. I 5 25 I 25 \ rrfr. r, \ . ( 4^d1 2dl 

(x-l)4 3 (x-l)5 x-1 "T 3(a;-l)2 3 (a;-l)3 "^ (x-l)* 3(x-l)5 "^ 3 ^ -" l^, U, Uq; "^ ^^ 2;_i "^ (^_i 

4 '^j I dl _ 25d( _ 5di , 5di _ 5di , 5di _ 25di , 25 dA rrfn. -i . ^\ , 
3{x-l)^ "^ (a;-l)4 3 (a;-!)-' 2{a;-l) "^ 3(x-l)^ 3 (x-l)^' "^ 2{a;-l)4 6{a;-l)-' ^ 6 ^ -" l^) ^^i "Oj "^ 

((:?^-16)^(0'0'0;«o)+ ((;j^-8di)F(0, 0,1; ao) + ((;^-8di)if (0,1,0; ao) + ((^- 

4 di j H (U, i, i, aoj + 24(a;-l) ~ 36 (a;-!)^ ~ 36(x-l)^ + 24 {a;-l)4 + 72(x-l)^ ~ (J^^ + ^"^ ''S + ^72" j + 
5di7r^ 7l7r^ 5di7r^ , 47r^ _ 5di7r^ , w^ . 5di7r^ , 177r^ _ GItt^ , 

16 (x-1) 48(x-l) 108 {x-iy^ "•" 27(1-1)^ 108 (x-iy-^ "•" 27(x-l)-'' ^ 16 (x-l)* """ 48(x-l)4 180 (x-1)^ "•" 
205din^ 3057r^ 39C3 , 13C3 1 13C3 39C3 325C3 325 Cs 497r4 , 205di7r ^ 11457r2 

432(x-l)^ 432 (x-1)^ 4(a;-l)"'"6 (x-1)^ """ 6{a;-l)^ 4 {a;-l)4 12(a;-l)-' 12 432 "•" 432 432 • 

E. The i3-type collinear integrals 

E.l The B integral for k = and 6 = —1 

The e expansion for this integral reads 

X(x, e; ao, 3 + die; 1, 0, — 1, 5_b) = xB{e, x;3 + die; —1, 0) 

where 

,(-1,0) _ _i 
"-1 — 2' 

, (-1,0) _ ag I ^ _ _^ I "O _ M _L 3^0 _ "O I °u I Q ^2 _ _ao_ , 

"O — 4 [x-l) "•" 4 x-1 "•" 3 (x-1)^ 3 "•" 2 (x-1) (x-1)^ "•" 2(a;-l)^ + O ag ^^^ i" 

(^ - (^ + (S^ - 4«o + (l + (:^) i^(0; ao) + (l - (^) i^(0; X) + ^^^^ 

/,(-1.0) _ diaf, _ dia^ 3ag So^ 13diag diag _ 3a| _ 2diag 23 ag _ 77ag _ 

"l ~ 8 8(a;-l) + 4 (x-l) + 4 + 18 +2 (x-l) x-l 9(x-l)2 + 18(x-l)2 18 

23di gg _ 3diag 53ag 2diag _ 47ag _ diag , 31a§ 131ag 25diao , diap _ 

12 4(x-l) "•" 12 (x-l) "•" 3(x-l)^ 12 (x-1)^ 2(x-l)i' "•" 12 (x-l)^' "•" 12 "•" 6 "*" 2 (i-1) 

Tap _ 2diaQ , 4 qq , diap _ 17ao _ 2ciiao , 49ao _ 121 ap , f _ j4_ _ ^4 , if^ _ 
3(x-l) 3(x-l)2 "T (x-l)2 "T (a;-l)3 3 (a;-l)3 (a;-l)4 "^ 6(a;-l)4 6 "^ l^ x-l "O "T a^-l 

4 "o ^ I 1^ _ ^ I 4 gg _ 2ag _ 1 0^2 , 4ao _ 4ao , 4q:o _ 4 gp , -, f^ _ 5 , 

3(x-l)2 "T 3 z-1 "T (a;-l)2 (x-l)^ -^^"O "^ x-l (x-l)2 "^ (a;-l)3 (a;-l)4 "^ -^""0 2(x-l) "^ 

5 5 I 5 I 37 _ 13\ TT(o. ^ A _|_ /'S? I _5 5 , __5 5__ _ 

3(x-l)2 3 (a;-l)3 "^ 2(a;-l)4 "^ 6(x-l)5 6 ^ -" l^, ao; "^ ^^ g "^ 2(x-l) 3 (a;-l)2 "^ 3(x-l)3 2(x-l)4 

6(x-l)ii j-"lU,Xj+ (^ 2 2 (x-l) + — 3~ + ^^^ ~ 3(x-l)^ ~ t)"l"0 " -^^^ + (F^T)^ ~ (^^^ + 

o^. ^,- I 2cii gp 2digp , 2digp 2 digp 25di di i 2di di , 2di ^ ?7/'1 • n-^"! J- 

»aiao + ^TT]- - (jrT)7 + (^^riyTr - (jnyr g 2(i^ + 3 (x-i)^ ~ (j:^ + (^^^ j *^ ' "'^> + 

/" 2di ^2_ , o\ tri'r) N u('i.^\ , / "p "p , 2 gg 2gg 8gg 3 gg 2gg 
Qp _ ft ^2 , 2gp_ _ 2gp , 2 gp _ 2gp , o^ _ 4H(0;gp) _ 2diH(l;gp) _ 5 , 5 _ 

(x-iy-i " "o ^ x-l (x-iy^ "^ (x-iy-^ (x-i)* "^ ='«o (^-i)^ (x-i)^ 2(x-i) "^ 3(^-1)^ 

3(^ + 2(:^ + rTl^-f) i:^(ci(ao);x) + (-4- (^) H{0,0;ao) + [j;^ - 
4)i/(0,0;x) + ( - j^ - 2di^H{0, l;ao) + (2 - j^^ H{0,ci{ao);x) + ( - j^ + ^^^^ - 
2 mAx) + ((^ - (^ + 2)ff(l,ci( ao);x) - ^^(-^(goW^o);.) ^ _^ _ ^ _ ,^ 
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^ 1 ~r 



413ao I 27r^ao _ 737ao , f ^^±J^ , cJiQp _ 3£fl_ _ q ^4 _ 26diag _ 2diag 12 ag Sciiag _ 46ag 

9 {a;-l)4 "•" 3 9 """ l^ 2 "•" 2{a;-l) i;-! "^ "O 9 x-l "•" z-1 "•" 9(x-l)2 9(x-l)2 "•" 

154ag 23dia§ 3di gg 53ag Sdjog "^'''"o ., i ^'^l "o ^^"o „ ^^^ "o SOdiap 2diao , 28ao , 

9 "•" 3 "•" x-l 3(x-l) 3 {a;-l)2"r3{x-l)2"r(x-l)3 3(x-l)3 3 3 x-l "i" 3 {x-l)~^ 

Sdiap Wag Adi gp , 68ao , 8di ap 98ao , 242ao , 205 di 4 , 17di 53 , 8 

3(a;-l)2 (x-l)2 (a;-l)3"^3{a;-l)»"^(a;-l)4 3{a;-l)4 "T" 3 "^ 36 x-2"r4(x-l) 4 (x-l) "^ 3(x-2)2 

13di I 317 I 13di _ 371 _ 17 dx , 193 _ 205di tt^ , 266 tt ^ 

9(x-l)2 "•" 36 (a;-l)2 "•" 9(a;-l)» 36(x-l)3 4(x-l)4 "*" 12(x-l)4 36 (x-l)5 6(x-l)5 """ 9(x-l)5 6 

IM^f^/Tl-^ \ I ( 17(Ji I 13di 13di I 17 cii I 205cii 205 di , 4 , 53 8 

^ jrL\y),a.Q)^y 4 (a;-l) "^ 9(^-1)^ 9(a;-l);^ "^ 4(x-l)-4 "^ 36(x-l)^ 36 ^ x-2 ^ 4(a;-l) 3 (x-2)^ 

317 I 371 1^3 77if 266 , 37r ^ , 266\ rj/r,. „\ , ( <S/A _ 3 '^iQp , '^fQp _ 

36(x-l)^ "^ 36(x-l)i' 12 (x-l)4 6(a;-l)^ 9{a;-l)^ '^ 2 "T 9 ^ -^ (^U, XJ -^ ^^ 4 2 "^ 4{x-l) 

3dio^ 13dfa|] 77diag d^ ^3 gdiag 4d2ag 23diag 23^^ ag l^ldial 3d\al 53diog 

2 (x-l) 9 ' 9 x^^+ x-l + 9 (x-l)2 ~ 9(x-l)2 "i 6 6 ^ 2 (x-l) ~ 6(x-l) ~ 
4dfag I 47diag , df gg 31diag 25cif ap , 121diap d\ao , I4rf^ gp , 4dfap 8di gp _24ap 

3 (x-l)2 "T 6(x-l)i^ "^ (x-l)3 6(x-l)3 3 "^ 3 x-l "^ 3(x-l) "^ 3(x-l)2 (x-l)2 (x-1):^ ^ 
34diap I 4dfap 49diap , 205dj 230di , d\ di . "^^i . 1 49di , ^j 37di 

(x-l)3 "•" (x-l)4 3 (x-l)4 "T 36 9 "•" 4 (x-l) 3(x-l) 9(x-l)2 "•" 18 (x-l)2 ">" (x-l)3 6(x-l)3 



1 + 



±±yi^lyi^^iJ,^,y 4 T 4 (^-.i) 2(x-l) 2 9 x-l "^ x-l "^ 9(x-l)^ 9(x-l)^ ^ 9 

ctl 3di gg _ 103a§ 4(Jia§ 95a§ rfi ap _ 31a§ _ 131 ag _ 25diap , 2Qp_ 

3(x-2) "•" 2(x-l) 12(x-l) 3 (x-1)^ "•" 12(x-l)^ "•" {x-lf^ 6(x-l)3 6 3 "•" x-2 

lOap 4ap I 4ciiap 15ap 2iJiap _, 71 ag _, 4diap 49ap _, 121ap _, 205di _ 

3(x-l) 3(x-2)^ "•" 3 (x-1)^ 2(x-l)^ [x-l)'-'' """ 6(x-l)3 """ (x-l)* 3 (x-l)4 "•" 3 """ 36 " 



121ap I 205di I /2 af, 
3 "•" 36 """ \^ x-l """ 
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U x~l 3 (x—l)^ 6 x—1 (x~l)^ (x—1)-^ U x—1 (x—1)^ (x—1)-^ (a;—!)* '-' 

10 20 I 20 10 74 I 50 \ Effn- n-n^ -^ /^^m-^-L '^l^O ^^diag 4diag 4diag 

lOdi _ 5di _ 37 di \ fT^i . ^ ^ I 16g(0,0;ao) 8 diH{0,ljap) 8diH{l,0-ap) 4 djg(l,l;ao) ^ 

3(a;-l)3 (a;-l)4 3{x-l)5 ^ -" v^' "0^ "^ (a;-l)5 "^ (a;-l)5 ^ (a;-l)-> ^ (x~l)5 x-2 "^ 



17di 53 I 8 13di I 317 , 13di 371 17di , 193 205di 

4 (x-l) 4(x-l) "•" 3{a;-2)^ 9 (x-l)'^ """ 36(x-l)^ """ 9 (x-l)-^ 36{a;-l)^ 4 (x-l)^ """ 12(x-l)4 36{a;-l)-' 



.+9(l^-¥) + ((M.-(^+4rfi + (:^-2)^(0;«oMi,i;x) + (-i^+ 



6{x-iy> ^9{x-iy> 9 y ^\^(a;-l)5 (a;-l)5 ^^"'i^(x-l)5 ^y -'^ V") "U;^-^ V^, -^, ^7 -r ^^ x-1 ^ (x-l)2 

4,5 8 3,8,5 13 37 , 37^ 



4 I 5 8 3 I 8 _|_ 5 13 3Y 37 \ tt(i „ /^ V -r-'i J- I 9 

a;-2"^2(x-l) 3 (a;-2)2 (x-l)2 "^ 3(x-2)a "^ 3 {a;-l)» 2(x-l)4 3(2:_i)5 ^ 3 ^ ^ l-L, ^U^Oj, -i; "^ \^^ ' 

-^—\^(n■rvr.')H(')^■'r']-\-( "o ^ ^°o ^ag 4 a» o^3 , 6ag 4 gg 2a§ . g 9 

^^3jy5 I li (U, ao j-H i^, i, a;j + I ^n + ^- - iTT + 3(^_i)2 - »ao + irr - (^3T)T + (jri)? + iSoo ■ 



4 gp I 4ao 4ao , 4 ap _ r,A , 8H{0;ap) 4di H{l;ap) _J 13 , _^ 11 _ 

x-1 "T (a;-l)2 {x-iy-i "^ (a;-l)4 ^''"O ^ (^-1)5 "^ (ai-l)^ "^ 2;-l 3 (i-l)^ "^ (a;-l)3 2{x-l)4 

3(^+ f)^(ci(ao),c,(ao);x)+(^-^-3 + 3(a).+ ^ + S " (l^ + (^ " 

fin'2 _ 2_2) -L 2ao _ 2ap , 2 ap , n ^ , 1 , 8 , 2 _ 8 , 1 , 

""0 x-1 "^ (a;-l)2 (x-l)i' "^ (a;-l)4 "T O«0 x-2 "^ 2(a;-l) "^ 3 (a;-2)2 "^ 3{a;-l)2 3 {a;-2)^ "^ (x-l)^' "T" 

(^^ - f )//(c2( ao),ci(ao);x) + (16 + (^) i:f(0,0, 0; ao) + (16 - j^)h{0,0,0;x) + 
(1^ + 8di) H{0, 0, 1; ao) + ( (^ - s) F(0, 0, c, (ao); x) + ( ^^^^ + 8di) H{0, 1, 0; ao) + 
{j^-^d,-j^ + 8)HiO,lAx)+ [j^+AdtjHiO,l,l;ao)+{-j^ + M, + j^- 
s) H{0,l,ci{ao);x) + (^j^-6^ H{0,ci{ao),ci{aoy,x) + ^2- ^^'^ H{0,C2{ao),ci{ao);x) + 
j§^-j^ + 8)Hil,0,0-,x) + {-j^ + ^-2)Hil,0,ciiaoy,x) + [-j^ + 

( - jt^ + (^ " ^) ^(l>ci(ao),ci(ao);x) + (2 - (;^) H{2,0,ci{ao);x) + (^^^ - 
2) H{2,l,0;x) + (2-j^^ i7(2,l,ci(ao);x) + ((j^-2) //(2,C2(ao), ci(ao); a;) + 

4 _f/(ci(ao),ci(ap),ci(ap);x) , 2 _H'(ci(ap),C2(ao),ci(ap);3:) _ tt^ _ 3 tt^ _, 27r^ _, Stt^ _ 27r^ _ 

(x-iy ' {x-iy x-2 8{a;-l) "•" 3{a;-2)2 ">" 9 (a;-l)2 3(3;-2)^ 

7tt^ I Stt^ I 377r^ 21(3 , ITCs , tt 2ln2 _ 1 „2 l„ o _ 1737r ^ _ 4 

36 {x-iy-i "^ 4(x-i)4 "^ 18 (x-iy^ ^ix-iy^ '^ 4 "^ 2(^-1)^ 2^ ^'^^^ 72 ^• 
E.2 The B integral for k = 1 and 6 = —1 
The e expansion for this integral reads 

I{x, e; ao, 3 + die; 1, 1, —1,3^) = xB{e, x; 3 + die; —1, 1) 

where 

5(-i.i) - _i 

"-1 — 4' 

, (-1,1) _ gg I ^ _ "0 I "0 _ H^ I 3«o "p I "p I L^ _ ao I 

"0 — 8(x-l) "^8 2 {a;-l) "^ 6(x-l)2 3 "^ 4 (x-1) 2(x-l)2 "^ 4(a;-l)^ "^ 2 2(x-l) "^ 



2(x-l)2 - 2 (x-l)» "T 2(x-"l)4 - 2ao + (^^ + 2 (a;-l)0 ■^*^^' "o) + (^ ~ 2(x-l)t'j ^(0; x) + ^^^^p^ - ^ 



gp 



■ + 
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,(-1,1) _ dia^ _ diaf, Qq _|_ £!o I 13diag af, dial _ 13ag _ di gg 

"1 16 16(3;-1) "•" 4 (x-l) "•" 4 ">" 36 "•" 6(x-2) """ 4(a;-l) 12(a;-l) 9{x-l)2 ""^ 

ITag 53 ag 23dio2 5q,2 3 diag 23ag 2ag diag 19og dia^ 

36(x-l)^ 36 24 6(x-2) ~ 8(a;-l) + 12(a;-l) + 3 (a;-2)2 + 3(x-l)^ ~ 12 (x-1)^ ~ 4(a;-l)^ + 

25q!q I 95aQ 25(Jiao , Tap _i_ diap Qap lOap diap _i_ 13ap _i_ 4 gp _|_ diap _ 

24 (x-l)3 "•" 24 "•" 12 "•" 3 (x-2) "•" 4{a;-l) 4(x-l) 3 {a;-2)2 3{a;-l)2 ">" 6(x-l)2 ">" (a;-2)3 """ 2(x-l)3 

31ap diao I 43ap 97 ap , / "p "p , 2 ag 2ag Sag 3 a§ 2ag gg 

12 (x-l)i' (x-l)* "•" 12{a;-l)4 12 ">" l^ 2(x-l) 2 ">" x-l 3{x-iy^ """ 3 x-l "<" (x-l)^ (x-l)^ 

fi n/2 -L 2ap 2ap , 2 gp 2ap , n 4 , 5 , 16 1 8 5 , 

16 I 1 I 31 _ 19\ TT{r.. ^, \ _i_ / _ 5 I 1 I 5 1 31 I 

(x-2)4 "T (a;-l)4 "T 12 {a;-l)5 12^ ^ t^*^' "Oj "^ \^ 2 (x-l) "^ 12(a;-l)2 "^ 12 {x-l)^ (x-l)4 12 (x-l)5 '^ 

31 I _J 16 , 8 _ 16 \ TT(o. ^\,(_ ^1^ _ '^iQp I 4 dial, djog _ rfiag _ o j ^2 _ 

12"rx-2 3 (x-2)2 "^ (x-2)3 (x-2)4^ ^l^l, Xj-^^^ 4 4(^-1)"^ 3 "^ x-l 3(x-l)2 -aMl «0 



3c^l"p I '^iQ'p di gg , , (Jiap _ di ap , diap _ di ap _ 25di _ di , di _ 

2(x-l) "^ (x-l)2 2(x-l)i' "^ ^"1«0 -^ 2^-1 (x-l)2 ^ (x-1)'^ (x-l)-* 12 4(x-l) "^ 3 (x-1)^ 

lA^ + T^) H{l;ao) + {j^ + ^-^ +l)F(0;ao)F(l;x) + (-5^-^- 

^ _L _^ I _^ _ 2 gg _ gg , 1^ _ 3 gg _ 3ag 2 gg ag _ 2 gg _ ag _ o ^2 , 
4 "rx-2"rx-l 3(x-2)2 3(x-l)^ '^ 3 2(x-2) 2(x-l) "^ (^-2)^ "^ (x-l)^ (x-2)3 2(x-l)3 O Uq ^ 
gp I gp _ 2 gp gp I 4 gp , gp 8 gp gp 1 /I ^ _ 2 g(0;gp) _ di Jj"(l;gp) 4 , 

x-2"rx-l (x-2)2 (x-l)2 "T (x-2)3 "^ (x-l)3 (x-2)4 (x-l)4 -r*«0 (x-l)5 (x-l)5 x-2 "^ 

5 I 16 1 8 5 I 16 I 1 I 31 25 



l_ lb i » 5 I 16 I 1 I 31 -Zb \ TT( ( \. \ I 

2(x-l) "^ 3 (x-2)2 12(x-l)2 (x-2)3 12(x-l)3 "T" (x-2)4 "^ (x-l)4 "^ 12 (x-l)'' 12^ nyciyuiQ),X)^ 

1 I A ZT(-, „ (^ \. ^^ _ -H"(ci(gp),ci(gp);x) _ 16 Jj'(c2(ap),ci(gp);x) _ 47r^ , tt ^ _ 111 _ l 

-l—^r;^Ljn\^L,Cl\(JiQ),X) (x-l)'^ (^-2)^^ (1-2)^^ "^ 6(x-l)^ 6 4' 

, (-1,1) _ dfgg _ 3digg dfgg _ 3digg _ Tr^gg 3gg _ Tr^gg 3 gg _ 43d jag 271di gg _ 

"2 ~ 32 16 + 32 (x-l) 16(x-l) 48 (x-l) + 8(x-l) 48+8 216 + 216 

7diag 5ag dfgg _61diag_ Tr^ag _ 16gg 2 dfag _ 109digg _ tt ^gg 26gg 

36(x-2) + 9 (x-2) 8(x-l) + 72 (x-l) + 12(x-l) 9(x-l) """ 27(x-l)2 216(x-l)2 36(x-l)2 + 27(x-l)2 + 
TT^ gg 133gg 95dfgg 209 digg 41digg 28gg 3djag 61digg Tr^gg 253gg lOdigg 

9 ~ 54 + 144 ~ 48 """ 36(x-2) 9 (x-2) + 16(x-l) 36 (x-l) 8(x-l) + 72 (x-l) 9(x-2)2 """ 
26gg 2dfgg 43digg vr^gg 281gg tJjal 247digg Tr^gg 55gg 



9 (x-2)2 9(x-l)^ "•" 24 (x-l)2 "•" 12(x-l)2 72 (x-1)^ "•" 4(x-l)3 144 (x-l)^ 24(x-l)3 "•" 18(x-l)3 4 "■" 

295gg 205dfgp 425digp 97digp , 221gp djap 91digp , Tr^gp 17ap , 74 diap 178gp , 

36 72 "I" 24 18(x-2) "•" 18 (x-2) 8(x-l) "•" 24 (x-l) """ 12(x-l) 3(x-l) "*" 9(x-2)2 9(x-2)2 "•" 

2dfap 29digp Tr^ap , 145ap 12di ap , 28ao djap 355digp , Tr^gp 409gp , 

9 (x-l)2 9(x-l)^ 12 (x-1)^ "•" 18(x-l)^ (x-2)3 """ (x-2)3 2 (x-l)^ "*" 72(x-l)i' """ 12 (x-l)^ 36(x-l)3 """ 
2df gp 865digp Tr^gp , 661ap , Tr^ap 1039 gp 1 f dia'^ dia^ gg 4 13digg 2 gg 

(x-l)4 72 (x- 1)4 12 (x-l)4 "I" 36(x-l)4 "•" 3 36 "*" \ 4 """ 4 (x-l) x-l "o 9 3(x-2) 

diag 13ag 4diag _ 17gg 53gg 23digg IQgg 3digg _ 23ag 8 gg _ 4diag 

x-l + 3 (x-l) + 9(x-l)2 9 (x-l)2 + 9 + 6 +3 (x-2) + 2(x-l) ~ 3(x-l) ~ 3(x-2)^ 3(x-l)2 + 

19gp I rflQp _ 25ag _ 95ag _ 25diap _ 28gp _ djgp 1 9ap , 40ap , 4diap _ 26ap _ 
3 (x-l)2 "^ (x-l)3 6 (x-l)3 6 3 3 (x-2) x-l "•" x-l "•" 3 (x-2)2 """ 3(x-l)2 3 (x-1)^ 

16ap _ 2digp _|_ 31 gp , 4digp _ 43gp , 97gp , 205di , 34di 8 109di 1 _ 

(x-2)i' (x-l)i' "•" 3(x-l)3 "•" (x-l)4 3 (x-l)4 "I" 3 "•" 72 "•" 3 (x-2) x-2 12(x-l) 3 (x-l) 

116di I 112 I 37 di , 2 , 16 di _ 24 , 29di _ 31 _ 32 di , 80 _ 

9(x-2)2 "•" 9(x-2)^ "•" 72(x-l)2 ^ 9(x-l)2 ^ (x-2)i' (x-2)i' """ 72 (x-l)^ 18(x-l)i' (x-2)4 "i" (x-2)4 

2 di I 4 205di tt ^ , 403 tt ^ 367 



I 4 :^uoai TT ' I 403 TT ' 3bY \ u(r\. „, \ , I Mai , wyai 

^ (x-l)4 72(x-l)'i 12(x-l)^ "^ 36(x-l)'' 12 36 )^l^i"0;-^l 3 (x-2) "^ 12(x-l) ^ 



(x-l)4 "T (x-l)4 72(x-l)'i 12(x-l)^ "^ 36(x-l)'' 12 36 ^ ''-' V"' "O; T ^^ 3 (x-2) "^ 12(x-l) ^ 9(x-2)2 

37 di 16di 29di , 32di , 2di , 205 di 205di , 8 1 1 112 2 , 

72(x-l)^ (x-2)i' 72 (x-l)3 "•" (x-2)4 "i" (x-l)4 """ 72(x-l)E' 72 """ x-2 "•" 3 (x-l) 9(x-2)2 9 (x-l)^ """ 

24 I 31 80 _ 4 , 167r^ Jtt^ 403 , Sir ^ , 403\ rrff). „\ , f dj gg _ 

(x-2)i' "^ 18(x-l)3 (x-2)4 (x-l)4 "T (x-2)'i 12 (x-l)'^ 36(x-l)^ "T" 4 "^ 36 ^ "" V^' "^^ "T \^ 8 

diag dfag _ di ag _ 13dfag 53di ag _ diag _ dfgg 13digg 2djgg _ 17digg 23dj gg _ 

2 + 8(x-l) 2(x-l) 18 + 18 ~ 3(x-2) 2 (x-l) + 6(x-l) + 9 (x-l)^ 18(x-l)2 + 12 ~ 

95digg 5digg 3d2gg 23digg 4digg 2djag 19digg djog 25 diag 25dfgp gyrfj^ ap 

12 I" 3 (x-2) + 4(x-l) ~ 6 (x-l) ~ 3(x-2)2 ~ 3(x-l)2 + 6(x-l)2 + 2(x-l)a ~ 12(x-l)a 6 ' 6 

14digp djap , 9 diap , 20digp , 2djgp 13digp 8di ap _ _d?gp , _31dian , 2dfap 43digp , 

3(x-2) 2(x-l) "^ 2(x-l) "^ 3(x-2)2 "^ 3 (x-l)2 3(x-l)2 (x-2)» (x-l)» "^ 6(x-l)» "^ (x-l)4 6(x-l)4 "^ 
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, -1) 

5 di 32di j 

x-l 3{a;-2)^ ^ 6( 

^ 15di I lldi I 28cti 5c!i 12Qti , oti , Iti cti , 31di 

2 (a;-2) + 2(x-l)^3(x-2)2 6 {a;-l)2 (a;-2)» "^ 6{a;-l)3 "^ (x-2)4 + 6(x-l)5 



29 8__ I __5 T__ I _J^ 31 I 31 \ irfn. ^ \ j_ ( _ 4 di 64 , 

12 (x-1)^ 3{a;-2)^ "^ 4{a;-l)^ 2(x-l)4 "^ (x-2)^ 6(a;-l)-' ^ 6 ^ J^ ^J , OiQ ) -\- y (x-1)^ {x-2)^ "^ 

(;^-4)/f(0,0;ao)+ {- jB^ - (^ + (§^ -^d,)HiO,l;ao) - ^^ - ^^ + ^) + 
f^Mi 2di , ■. , 32_, ^ /iWrn.^,„^ H-rn 1.^^_l/' "o I ^"0 4 "0 3«g , 



(ll^-I^ + 2di-i:^ + I^-4)^(0;«o)i^(o,i;x) + (-,^ + a-3(^-S 

4a§ 4 gg 2ao 4ao , 8 ap 16 ap , / 4 ^ 64 \ rj/n- n-.-.^ I ( 32di , 2di 









9 J \ 7J/1 . ^ N 2_ I _5_ I _^ 29 20 I 5 , _JS 7 

Z aiJIl{L,U!o) x-2 "^ x-l "^ (a;-2)^ 12(x-l)^ 3(^-2)^' "^ 4 (x-l)^' "^ (a;-2)i 2 (x-l)^ 

/ 15di lid] 28di , 5di , 12d] di _ 16di 31di , 3 5 8 , 

\^2(x-2) 2(x-l) 3 (x-2)2 "I" 6(x-l)2 "•" (a;-2)» 6 {a;-l)3 (x-2)-* 6{a;-l)5 "i" 2 (x-2) x-l 3(x-2)^ "*" 

29 I 8 5 I 7 16 I 31 3 A o-,'-, n- -r^ -U /'^S^ -U -^S^ _ M^ _ 

12 (x-1)^ ^ 3(a;-2)^ 4{x-l)^ "^ 2{x-l)4 (x-2)^ "^ 6(x-l)^ 6 ^ -" '^-^J "' "^^ "^ l^ 2 "^ 2 (x-l) 3 

2d2Q3 ^ 2 dial , ^^2 2 I 3d2 q2 gdfag ^ ^2 „2 ^^^ 2dlao , 2^? ag 2djap 2ci2 gp 2Mf 

x-l)» "^ (a;-l)4 "T" 6 "^ 

/I 



2(x-2) "•" 8(a;-l) 



lo iz y:^x — z; i^x— zj 1 Vx — ij iz^x — i; ci (X — Z)~ ^[X—Z)'- ^ {X — i)' iz^x — ij" ^x — zj" 

6a§ diag 25ag 95ag 25di gp ciiap 25ap di gp , 103ap , 4diao , lOap , 

(x-2)^ "•" 2 {x-l)3 12(x-l)^ 12 6 2{x-2) 6(x-2) 2{x-l) "•" 12{x-l) """ 3 (x-2)2 """ 3(x-2)2 "•" 

2diap 73ap 4diap , 4 ctp djOp _, 37ap _, 16iJiap _ 40ap _, 2 diap _ 43ap _, 97ap _, 

3 (x-l)2 12(x-l)2 (x-2)3 "^ (x-2)i' (x-l)3 "^ 6 (x-l)^ "^ (a;-2)4 (x-2)-4 "^ (x-l)^ 6(x-l)4 "^ 6 "^ 
205 di I / ag gg 4 4 ag 4ag 8ag 4 gg igag 6ag 6 ag Sag 4ag 8 ag 

72 "^l^x-2"^x-l"^"0 x-2 x-l"^3{x-2)2"^3(x-l)2 3 "^x-2"^x-l (x-2) 2 (x-l)2 "^ (x-2)3 "T" 

^"p I 1 9^2 _ 4 gp _ 4gp , 8ap , 4 gp 16gp 4gp , 32 gp , 4gp _ i c ^ i 16 _ 10 _ 

(x-l)3 "^ ^^"0 x-2 x-l "T (x-2)2 "^ (x-l)2 (x-2)a (x-l)3 "^ (x-2)4 ^ (x-l)* J-"«0"r2;_2 x-l 

64 I 1 I 32 , 5 64 4 31 , 25\ rrrn. ^ \ , { d^_j4 i ^^i^p , 

3(x-2)2 "T 3 (x-l)2 "T (x-2)3 "^ 3 (x-l)i' (x-2)4 (x-l)i 3 (x-l)^' "^ 3 ^ -" l^) «0; "^ (^ 2 "^ 2(x-2) "^ 

digg 8 dig§ 2(iigg 2digj] 4 digg 2diag , /,r 2 _j_ 3di gg , 3di gg 4di gg 2digg 4di gg , 

2(x-l) 3 I^ I^^ + 3(x-2)2 + 3(x-l)2 +""1 "0 + ^^^ + ^^^ ~ (x-2)2 ~ (x-l)^ + (x-2)i' + 

_^l£^p _QJ ^ 2di gp 2digp 1 4digp 1 2di an Sdigp 2di an , 16iJigp 1 2di gp 1 25di . 8di 5 di 

(x-l)^ OUiUQ ^_2 j._i 1- (a,_2)2 -^ (a;_i)2 (a;_2)3 (x-l)3 "^ (x-2)4 "^ (x-l)4 "T" 6 "^ x-2 x-l 

32di I di I 16 di I 5di 32di 2 di 31di ^ u/-,. ^, \ , 8 Jj'(0,0;gp) , 4diJJ"(0,l;gp) , 

3(x-2)2 "T 6(x-l)2 "T (x-2)3 "^ 6(x-l)3 (x-2)4 (x-l)^ 6(^11)^ ^ -" V ^ ' "0 J i (x-1)^ ^ (x-l)'' 

4di H(l,0;gp) 2df Jj'(l,l;gp) 34 rf^ 8 109di 1 116di , 112 , 37 di , 2 

(x-l)'' ' (x-l)-"' I" 3(x-2) x-2 12(x-l) 3 (x-l) 9(x-2)2 "•" 9(x-2)2 "i" 72(x-l)2 "i" 9(x-l)2 

16 di 24 I 29di 31 32 di , 80 2 di , _^ 205di tt ^ 

(x-2)i' (x-2)i' "^ 72 (x-l);* 18(x-l)i' (x-2)4 "^ (x-2)4 (x-l)^ "^ (x-l)4 72(x-l)'' 12(x-l)" "^ 



+ 
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flhw-W) + (TBw + m^-T^ + ^d^ + j^ + j^-l)HiO-ao)Hil,l-.) + 



36 (x-l)5 36 y ^ V(^-l)'''' (^-2)5 (x-lY' ^ ^ "i ^ (x-2)5 ^ (x-1) 

15di I lldi I 28 dj M] 12 di , di , 16di , 31 di , Z' 4 d] 64 , 4 

2(x-2) "^ 2{a;-l) ^ 3(x-2)2 6(x-l)2 (x-2)^ "^ 6{a;-l):^ "^ (x-2)4 "^ 6{a;-l)-' "^ \^ (x-l)5 (x-2)5 "^ (x-l)5 

4) ^(0; «o) + ( - (:^ - (1^ + (Iri^ - 2rfi) //(I; ao) - ^(1=2) + i^ + 3^ 



5 7 I 16 31 I 31 \ [7-/1 „ /^, V ^^ I / 32 di , 64 1 



W + 



« I 5 7 I 16 31 I 31 \ TT(^ „ (^ \- rr^i _ 32 di , 

3(a;-2)3 ''' 4(x-l)3 2(a;-l)4 ^ (x-2)5 6{a;-l)5 "^ 6 ^ -" \^i, CH^aoj, x; -^ ^^ (a;-2)5 "^ (a;-2)5 (a;-l)5 

iWm-n..^ fff:^ 1-^^ I /^ .^"o . I ,"0 . I 3 "o Sag 2ag lOag 2ag ^„.3 i 15ag 

i j M (U, ao j -H i^, i, a;j + (^4(i^ + 2(^r^ + T ^=2 - FTT + 3 {x-2y^ + 3(x-l)^ ~ *"0 + 2 (x-2) + 

3ag IQqg 2 gg lOag gg ,02 Sap 2ao , 10 gp , 2ao 20ao 2 gp , AOap . 

x-l {x-2Y {x-\Y ^ {x-2yi ^ {x-xyi ^^ "O x~2 x~\^ (x~2Y^ (x~\Y (x-2Y (x-\Y ^ (x-2Y ^ 

2gp 1 o ^, I 4g(0;gp) , 2di -H'(l;gp) , 20 61 80 , 29 , 40 1 80 

(x-\Y 0"^ (a;-l)-> "I (a;-l)-' ^x-2 4(a;-l) 3 {a;-2)^ "^ 12(x-l)^ "^ (a;-2)^ 12 {x-\Y {x-2Y 

3 31 I 25\r7-/„ /^, N ^, Cn-.-.V -r^ I /^ "» ^ °P 1 "o ,. 1 "^"o 1 ^gg "g ^ , 

2(x-l)4 - 6(^-1)5 + ■TJ^i'^H«OJ,CUaoj,a;j + (^4 (x-l)~ 4 ~F^ + 3 (x-l)^+ 3 +2 (x-\)~T^~^^ 

«p o „,2 gp I gp gp I "0 Mn- 1 64H(0;gp) . 32di JJ'(l;gp) 2 , 1 , 4 , 

2(a;-l)3 "^"0 x-\^ {x-\Y (x-\Y^ (x-\Y^ ^^ (x-2Y ~^ (x-2)5 x-2 "^ 4(a;-l) "^ 3 {x~2Y^ 

3(i^-3(:?V + 2(i^+ (^-(^-i) i:^(c2(ao),ci(ao);x) + (8+(^) F(0,0,0;ao) + 
S-(j3i)F)^(0,0,0;x) + ((;^ + 4di) i:f(o,0,l;ao)+((j^-4-(j;^) ii-(0, 0,ci(qo);x) + 
(^ + 4di)F(0,l,0;ao)+ ( - (|Ml^ + ^J^ - 2 di + (^ - ^^^^ + 4) i/(0, l,0;x) + 

((^ + 2df)F(0,l,l;ao) + ((|^-(J^ + 2(ii- ^ + ^ - 4) F(0, 1, ciM; x) + 
^^j i:f(0,ci(ao),ci(ao);a;) + ( - (jri^ + 1+ (jzlyr ji:/'(0,C2(ao), ci(ao);a:) + 



(x~\Y' (x 

4 di , 64 4 I ^\ un n n.^\ I /■ 2 di , 16 , 2 



j::iF~(S^+(S^~^'^i~(^^~(J^ + -'-) ^(^'^'^5a;) + (7^3T)F + 7^T2y^-7^3T)^ + 2(ii + 



(jzV + (j3i)F - l) ^(l>l>ci(ao);x) + (-(|:^-(;j^+(j^-3) F(l,ci(ao),ci(ao);x) + 
- (i4- + (S^ - (i^ + l) ^(2,0,ci(ao);x) + ((f^. - (^ + (;^ 
" {i^+ (J^ ~ (i^ + lj -f^(2, l>ci(ao);a;) + ((^32)^ - (jzip- + (jrip- - 

1^ H"/'9 ^^('ri.^'l ...l....\. r„\ I 2 g(ei(gp),ci(gp),ci(gp);3:) , H(ci(ap),C2(go),ci(gp);x) 32 Jj"(c2(ap),0,ci(gp);x) , 

80 JJ"(c2(go),ci(go),ci(ap);g) , tt^ _ 137r^ _ Stt^ _, 31 tt^ , tY _ tt^ _ 87r^ , 

{x-2Y 6 (x-2) 16(a;-l) 9{a;-2)^ "*" 72{a;-l)^ "*" (x-2)^ 6 (x-Xy- 3(x-2)-* "*" 

27r^ 47r^ i 3l7r^ , 28C3 2IC3 , 17(3 247r^ln2 , 7r^ln2 1^2 1^0 1497r^ 1 

3 {x-\Y (x-2Y "^ 36 (x~\Y ^ (x-2Y 8 (a;-!)^ ^ 8 {x-2Y ^ 4(x-l)E' 4" ^^^ ^ 144 4 

E.3 The B integral for /c = 2 and 5 = -1 and dx = -3 

The e expansion for this integral reads 

X(x,e; ao, 3 + d\e\ 1,2, — l,^^) = xB{e, x;3 + die; —1, 2) 
where 

,(-1,2) _ _i 
"-1 - 6' 

J-1.2) ^ al° gg "§ , ,4gg 

3(gp+l)'*(a;gp-2gp-x) ~'~ 3(gp+l)'*(xgp-2gp-a;) """ 12(gp+l)'*(x-l) ^ 3(gp+l)'*(a;gp-2gp-x) 

. 4gg g« 2 gg gg gg 

3(gp+l)4(a: gp-2gp-2;) 3(gp+l)4(a:-l) (go+l)4(a;gp-2gp-2;) "^ 9(gp+l)3 (a;-l)2 "^ 3(a:-2) "^ 
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2a[; Sag 5a^ Ja^ 5a^ "o , 

iaQ+l)'^ixao-2 uq-x) 4{a;-2) "^ 12{qo+1)'* (a;-l) ~^ 3iaQ+l)'^{xao-2ao-x) "^ 6 (x-2)2 3(oo+l)^(a;-l)2 ^ 

"p -L ^ -L ,^"o ^1 J^O 20 gg _^ "p , 

6(qo+1)^ (x-iy^ "I" 12 "I" 3(a;-2) 3 (ao+l)'^{x~l) 3(ao+l)'^{xao-2ao-x) 9(x-2)^ "^ 9(ao+l)'^(2:-l)^ 

20«g 4a3 Sag 5a| a^ , Sag 2a'^ 

9 (x-2)3 9 6{x-2) eToo+TH^^^ 3{Qo+l)''{a;Qo-2ao-x) "^ 3(x-2)2 "i" 3(ao+l)^(^-l)^ 



10 Qq "p I 20ag _^ "o I „2 ao ^ ao 

3{x-2y-i 2(ao+l)^(^-l)^ 3 (x-2)4 """ 3{ao+l)(2:-l)"* 3(00+1)" (x-l) """ 3(ao+l)'*(^ao-2ao-a;) 



ao an I OQ I 80ao _ 40^ , / 1 _i_ 1 i 80 i 

3(qo+1)=^ (a;-l)2 3(ao+l)^(^-l)^ "^ 3{ao+l) (^-l)"* "^ 3(x-2)5 3 "^ 1^3 (a;-l)5 "^ 3 "^ 3{x-2)5 "^ 

//(O; ao) + - o^„_-|V5 + 3 - 3 Ct-2-)5 ~ 3('.-7;-2^6 -f^(0; x) + , r.x-l-l's + 3(x-2\5 + 



3(a;-2)6y -" l^^i "0^ "T \^ 3{a;-l)5 "^ 3 3 (x-2)5 3{a;-2)6 ^ ^ '^^' "^^ "^ 3 (x-l)5 "^ \3{x-2) 

160_\ TT(„ /-„, v „\ I 80 In 2 , 160 In 2 1 

3{a;-2)« J ^ {C2[ao), X) + 3(^^2)5 + 3 (^_2)« ~ 9' 



IQgjj I f^ _ 131a:ag _ Sag 95ag 65ag _ 

72 {a;-l) + "6 72 2 {a;-2) + 72{a;-l) "*" 18 (a;-2)^ 

40a^ , 53a-^ , 20ag _ 41ag _ 121ag _ 40xag 

7^^! oY3" Qft /"^ TTTT 70 3 



2a4 ag 26xa3 lOajj Hag 20ag 7ag 

3(x-l)2 "I" 3 "•" 3 "•" 3(x-2) 3 (x-l) 3(x-2)2 "i" 3{x-l)2 o^x— z;- ^x— 1;- ^ ^ x— x 

3a2 , 3ag 80 ag 2ag „ o , 73x ap Sap 7ao , 20ao , Sap 40ao 3 ap 

fp "^ (a;-2)4 (x-l)4"^""0"r' 6 3(x-2) 6{a;-l) "^ 3 (x-2)2 "^ 3(a;-l)2 (x-2)» (x-l)3 

op lOap 25x I 2 , 1 10 1 , 80 , 1 , 240 , 2 , 

TvTT ;^ ^ — r o /,^ — rrr -rwrr. — tt — ttt- — ftnt — tt-t- — ttt -ttt-t- — fttt -tt- — tvt-t t- — FrvT-rT- — tvt -r 

0- 

3 (x-2)5 



320ap 320 ap lOap 25x , 2 , 1 H) 1 , 80 , 1 , 240 , 2 , 

(x-2)4 (x-2)5 3 6 "^3 (x-2)"^6(a;-l) 3(x-2)2 3 {x-l)^ "^ 3 {a;-2)8 "^ (x-l)a "^ (x-2)4 "^ (a;-l)4 "^ 

320 iV^n-n- ^ I / 2xap , 208 ap 8ap , 320ap , Sap 4ao 2 x 208 , 8 

(x-2)5 ^JJ^y^^^OJ^y 3 "T 3(x-2)4 3{a;-l)4 "^ 3 {x-2)5 "^ 3{a;-l)5 3 3 3(x-2)4 "^ 3{x-l)4 

736 I ^ 640 \ rr/o. X 77/1 • -r^ -^ /' - ^ - "o ^ "p _ £a _L 19^"o 1 17"p _ 

3 (x-2)5 "T 3(x-l)5 3(x-2)6^-"vU,«0; -"(,!, x;-^ ^^ g 3{a;-2) + 6 (x-1) 4"^ 18 "^ 18 {x-2) 

13ag lOag 2 "0 ,. I ^l"o 26a:ag 4 ag Hag 14ag 7ag 40ag ag 

18(x-l) 9(a;-2)^ "*" 9{x-l)^ ^ 36 ~ 9 ~ 9(x-2) + 9(x-l) + 9 {x-2)^ 9(x-l)^ 9 (x-2)^ """ 3{a;-l)^ 
Hag 14x ag ag "g , 2 ag ag 4 ag ag 80ag 2ag ag 73^ ap 32ap , 

6 "•" 3 x-2 x-l^(x-2)^ """(x-l)^ (x-2)''' (a;-l)^ 3 (x-2)-4 """ 3(x-l)4 "i" 2 18 9(x-2) """ 

37ap I 8ao 13ap 1 16ap _, 23 ap _, 176ap _, 55ap , 320ap 29ap 29 ap _i_ 25x _i_ 

6{a;-l) ^ 9 {x-2)^ 9{x-l)^ """ {x-2y^ """ 18{a;-l)a """ (x-2)'* """ 36 (x-l)4 "•" 3(x-2)-' 18{a;-l)-' 36 "'"I8"'" 

( ~ 3{x-l)i + 3 {x-"l)t' + 3(x-l)4 + 3(x-l)^ j ■f^(0;«o)+(^(^^-(JZ^- (J3i)T- (^3i)!rj i;/"(l; Oq) - 

40 I 13 I 56 _ 7 _ 160 _ 2 _ 416 _ 85 _ 640 _ 29 , 

9(a;-2) """ 3(a;-l) "*" 9 {a;-2)^ 18(x-l)^ 9(a;-2)^ 9 {a;-l)^ 3{aP2)^ 36(x-l)4 3 (x-2)'^ 18{x-lY^ """ 

5^ H-/'^ i'^, \. ^A I /" 160ap , 320ap , f 320ap 640ap , 320 1 1280 , 1280 ^ u/n. ^. \\ 
l) ^lCi(aoj,XJ + (^g(^_2)4+9 (x-2y- + y~3(x-2)'i~3 (a;-2)5 + 3(x-2)4 + 3{x-2)5 + 3 (x-2)« j ^ ^U, "oj + 

/ 160ap I 320 gp 160 640 _§^L-\n(^■^,\ 160 640 _640_\ tj ,'„/'„, v -r-"; _i_ 

J^TTj^ + J^^^ ~ J^^W ~ 'U^^W ~ (a;-2) 6 j ^ i^' "O-* ~ 9(x-2)'i ~ 9 (x-2)5 ~ 9(x-2)6J-"i'^2la0J,a;j + 

_ 4x ap _ 320ap _ 4ap _ 640 ap , 4ap , 8ap , 4 x . 320 , 4 , 1280 , 4 , 
3 3(x-2)4 3{a;-l)4 3{a;-2)5 "•" 3(x-l)5 "•" 3 "•" 3 "•" 3{x-2)4 "r 3{a;-l)4 "•" 3 (x-2)5 "•" 3{x-l)5 """ 

1280 \ TT(n n. r,\ I f 4xap , 320ap , 4 ap , 640ap 4ap , 8ap , 4x 320 4 

3{x-2)>i J -ni^U, U,a;o;-^\^ 3 "T 3(a;-2)4 "^ 3(x-l)4 "^ 3(x-2)^ 3 (x-1)^ "T" 3 "^3 3 (a;-2)4 3(x-l)4 

1280 4 1280 \ tfi'n n- -^^ _i_ /"o-^^, 160 ap , 2ap , 320ap 2 ap .^, r, ^ 
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160 2 640 2 640 \ uir\ i . ^, \ , / 2xao , 208ao_ 2ao , 320 ag , 2ao 



(x-2)4 (a;-l)4 (x-2)5 ( x-l)^ (x-2)6 ^ ^-' V") -l, Lto^T ^^ 3 T 3(a,_2)4 3(x-l)4 "^ 3(x-2)5 "^ 3(x-l)5 

4^0 _ 2^ _ 208 , 2 _ 736 , 2 _ 640 \ TT(r. „^ (^\. ^\ , ( _ 320ao _ 640ao , 

3 3 3(x-2)4 "r3(^_i)4 3 (^-2)5 "T 3(j:_i)5 3(^-2)6^ ^ l,U, Ci i^aoj, J-J "^ ^^ 3(x-2)4 3 (x-2)5 "T" 

320 I 1280 _ I 1280 \ tr/o / V t-^I -U /' - 23:^^0 _ 208 ap , 8ao _ 320ao 8ao _ , 

3{a;-2)4 "^ 3(x-2)5 "^ 3 (^-2)6 ^ -" V^' ^2 V«0^ -t-; "^ ^^ 3 3(x-2)4 "^ 3(x-l)4 3 {x-2)5 3(x-l)5 "T" 

4ao I 2 a I 208 8 , 736 8^ _l _640 ^ H^n n. ^\ 1 Z' 2aao , 208ao 8 ap , 

3 "^ 3 "^ 3(a;-2)4 3{x-l)4 "^ 3 (x-2)5 3{a;-l)5 "^ 3{a;-2)6 ^ -" (^1, U, x; -^ ^^ 3 + 3{a;-2)4 3(a;-l)4 "T" 

320ao I 8ao 4ao 2a; 208 , 8 736 , 8 640 \ tt/-, „ (^ \- ^) < f _ 

3{a;-2)5 "^ 3 (x-l)^ 3 3 3 {a;-2)4 "^ 3{x-l)4 3(x-2)5 "^ 3 (a;-!)^ 3{a;-2)6 ^ -" *>^' ^1 '^"0''' •^'' "^ l^ 

800 ap imOap , 800 , 3200 , 3200 ^ u/o n- -r-^l J- /" SOOap , 1600ao 800 3200 

3{a;-2)4 3(a;-2)5 "^ 3 (x-2)4 "^ 3(a;-2)5 "^ 3(x-2)6 ^ -" l^' ^l, x; -^ ^^ 3(a,_2)4 "^ 3 (2:„2)5 3(x-2)4 3(x-2)5 

^f^)//(2,C2(ao);x) + ( - 3(1^ + 3^ + 3(^ + ^^^) i7(ci(ao),ci(ao);x) + ( - 

37ap _ Sap , 13ap _ 16 ap 23ao _ 1120ap _ 31ao _ 320ap , 29 ap _ 320 In 2 ao 
6 {x-l) 9{x-2y^ """ 9(x-l)^ (x-2y-i 18(x-l)'^ 9 (x-2)4 36(a;-l)4 9(1-2)0 "T i8(a;_i)b 3(a;-2)4 
640 In 2 gp 71ap 29x , 40 13 56 , 7 , 160 1 2 , 1408 , 85 , 

3(x-2)5 36 18 ^9 {x-2) 3(x-l) 9{a;-2)2 "i" 18 {a;-l)2 "i" 9(x-2)a "*" 9(x-l)3 "•" 9 (x-2)4 "•" 36(x-l)4 "•" 

2560 _L 29 I 640 , 320 In 2 , 1280 In 2 , 1280 In 2 _ 5\ , TT(n. ^\/ 8001n2ap , 1600 In 2 ap , 

"T IS (-T-nS "T q(-x_9^6 "T 3 (-^-9^4 "T 3^^_2^5 "T 3 (-^-9^6 4 I i" -fl (^Z, X M 3 (a;_2)4 "•" 3(x-2)^ ~^ 



9{a;-2)5 ^ 18 (x-1)^ "^ 9(x-2)6 "^ 3 (x-2)4 "^ 3{a;-2)5 "^ 3 (x-2)6 4^ "T -'-' V^i -^^ ^^ 3 {a;-2)4 T" 3(x-2) 

2) 



800ao I 1600ap 800 3200 3200 \ u^n. „ A 800 In 2 3200 In 2 3200 In 2 \ 4n^ 

3 {a;-2)4 "^ 3(a;-2)5 3 (a;-2)4 3(x-2)5 3(a;-2)6 i -" '^^' "Oj 3(x-2)4 3 (a;-2)5 3{a;-2)6 ) 9 (x-2)4 ' 



TT^ _ 887r^ _ TT^ _ 1607r^ _ 160 In^ 2 _ 640 In^ 2 _ 640 In^ 2 _ 160 In 2 _ 640 In 2 _ 640 In 2 
9(x-l)4 9 {x-2Y^ 9(x-l)'' 9 (a;-2)« 3(a;-2)4 3 {x-2)^ 3{x-2)'^ 9 {a;-2)4 9(2:-2)^ 9{x-2) 



^(-1,2) _ 
"2 — 

1 f 1 -2^,5 I 301xag n^ gg 673a5 ^2^5 301^5 31^5 ^g 2^,4 6967a:a4 

apx-a;-2ap \ 72" -^"O"!" 432 36(x-2) "•" 216(x-2) "•" 72 (x-l) 432(a;-l) """ 36 "•" 216 " "^"O 1296 """ 

STT^gg 2345ag 137r^ag 5251ag 5ir^af, 5405ag Tr^ag 613afi tt^ ag 299a4 

54 (a:-2) 324(2^-2) 216 (a;-l) + 1296(a;-l) 54 (x-2)2 + 324(a;-2)2 + 54 (x-l)2 324(^-1)2 108 ~ 162 ~ 

13 2 3 34133;gg 57r^gg 895gg llTr^gg 5807gg 57r^gg 115gg 77r2gg 

54 TT X Oq + ^g2 54 (a;-2) 324(a;-2) + 108(x-l) 648(a;-l) + 27 (x-2)2 81(a;-2)2 108 (x-l)^ + 

14261gg lOTT^gg 10580gg vr^gg 1411gg tt^ ag 4837gg 7 2 2 4571xag 545ag 

1296(x-l)2 27 (a;-2)3+81(a;-2)3 + 36 (a;-l)3 216(x-l)a + 18 432 +13^ ^"^O 54 + 18(a;-2) 

7r2 g2 121g§ 2075gg Tr^gg 3577gg 7600gg Tr^gg 524gg 207r2g2 66760gg 

12(x-l) ~ 36(a;-l) ~ 18 (a;-2)2 + 12(a;-l)2 ~ 144 {x-l)'^ + 9(^-2)^' ~ 12 (x-l)^ + 9(a;-l)^ ~ 9 (a;-2)4 + 27(x-2)4 + 
TT^gg 5047ag n^ ag 17483gg 7„2^-,, , 5525 xap 267r2ap 17gp , 7457r^ap 467gp , 

18 {x-l)i- 108(x-l)4 6 "•" 144 8" -^"0-1- gi 9(a;-2) 9 (a;-2) "•" 216(x-l) 24 (x-l) """ 

lOTT^gp I 565ap 87r^gp , Olgp 87r^ap 7240gp , 797r^ap 689gp , 9207r^gp 133520ap , 

3(x-2)2"'"9 (a;-2)2 9(x-l)2"'"8 (x-l)2 3(a;-2)3 9 (a;-2)3 """ 108(a;-l)3 24 (x-l)3 """ 27(a;-2)4 27 (x-2)4 "•" 

57r^gp 5047gp , 4007r^go _ 154240ap _ 297r^ap , 17™/- ^ , 224C3gp _ 7C3ao , 280C3ap , 

54(x-l)4 108 (a;-l)4 "^ 27(a;-2)'i 27 (a;-2)E' 54(a;-l)E' "^ 12-^''3 «0 "^ 3(j:_2)4 4 (x-l)4 "^ 3(x-2)'' "^ 

7(300 17/- ^, I 6401n^2gp , 12801n32gp , 3201n^2gp , 6401n^2ap 1^2^i^o„. _ 327rfjn2ap , 

4 (a;-l)5 6 ''3"0 "^ 9 (a;-2)4 "T" 9(x-2)5 "^ 9(a;-2)4 ^ 9(x-2)5 6^ X m Z do 3(a;-2)4 "^ 

537r^gp , 1669 gp , 477r^a; , 4x , 



320 ln2gp , 7r^ln2ap , 807r^ln2ao , 640 ln2 ap 7r^ln2ap , 1 2 1^ o „, , 
27(x-2)4 "T 6 (x-l)4 "T 3(a;-2)5 "^ 27(a;-2)5 6(x-l)5 "^ 3 ^ m Z ao "^ ■ 

/ 19x gS 31gS , 19gS 2 af, , 131xg;i , lOg^i 95 ai ISOai , 



72 "^ 648 "^ 72 "^ 81 
19 xgg 31gg 19gg ' 2aj; 131xgg' lOgg" 95 ag 130gg 2gg 4gg 208a:ag 50ag 

18 9(x-2) + 18(a;-l) 3+18 + x-2 18(x-l) 9(x-2)2 + (x-l)2 + 3 9 9 (x-2) + 

95gg 160ag 53 gg 80ag 41gg 121gg 160xgg 92ag 26gg 36gg 271 ag 

9(x-l) + 9(x-2)2 ~ 6(x-l)2 ~ (x-2)^ + 9 (x-l)^' ^ 18 ' 3 9 (x-2) ~ 3(x-l) "•" (x-2)2 + 18(x-l)2 ~ 

1600ag _ 68gg _ 7520gg 154gg _ 857gg L-Tr2^^ _ 5255x gp _ 812gp , 239gp , 448 gp _ 

9(x-2)3 3 (x-1)^ 9(x-2)4 "•" 9 (x-l)4 18 18^ -^"0 108 9(x-2) "•" 2(x-l) "•" 9(x-2)2 

18gp I 3248gp , 164gp 407r2ap , 76160gp vr^gp , 4877gp 807r2gp , 62080gp , Tr^ap 

^"""9 ('x-2^3"'"9('x-n3 9 ('x-2^4 -I- 27('x-2^4 IS ('x-n4 i" oiBCx-l ~)4 9 ('x-2~)5 "•" OTlV^oT^ "r isT^i^TrS' 



(x-l)2 "•" 9 (x-2)3 "•" 9(x-l)» 9 (x-2)4 "•" 27(x-2)4 18 (x-l)4 "*" 216(x-l)4 9 (x-2)5 "•" 27(x-2)5 "•" 18 (x-l)5 
1351go I TT^ap , 809 gp , tt^x , 1319 x _ _92_ , 1133 , 1040 _ 223 _ 3008 _ 103 , 

108(x-l)'^ "•" 9 "•" 216 "•" 18 "•" 108 x-2 "•" 12(x-l) """ 9 (x-2)2 36(x-l)2 9(x-2)i' 36 (x-l)^' """ 
407r^ _ 41120 I TT^ _ 4223 , 160 tt^ _ 62720 , n^ _ 1351 , 1607r^ _ 

9(x-2)4 27 (x-2)4 "T 18(x-l)4 216(x-l)4 """ 9(x-2)'i 27(x-2)E' "•" 18 (x-l)-' 108(x-l)^ "*" 9 (x-2)<^ 

-.^^^ ^^- \ / 1 n^^,5 Q1^,5 10 ^,5 _ iQi^^,4 1 cr ^,4 nc;^,4 «c;^4 Q^A 



1280 I 275 \ H'l'n-^ \ I AS^Qp , 31afj 19 gg 5 131xg4 15 ag 95a4 65gg 3g;; 

27(x-2)« "•" 24 ^ -" '^^i «0;-|- ^^ 12 "•" 6(x-2) 12(x-l) """"O 12 x-2 "•" 12(x-l) "•" 3 (x-2)2 (x-l)^ 

4 104x ag 25gg 95gg 80 gg 53ag 120 ag 41gg 121ag 9 , 46gg 13gg 

^"0"r 3 "r3(a;-2) 6(x-l) 3(x-2)2 "^ 4(x-l)2 "^ (x-2)^ 6(x-l)3 12 °^-^ "O"^ 3(a;-2) "^ x-l 
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54 gg 271ag , 800ag , 34ag , 3760ag 77ag , 857ag , 367x qq lOQap 103ao , 296 ap , 

(x-2)2 12{a;-l)2 "^ 3 (x-2)3 "^ (a;-l)» "^ 3 (x-2)4 3(a;-l)4 "^ 12 "^ 4 6(x-2) 12(a;-l) "^ 3(x-2)2 "^ 

205ao 888 gp 89ao 12640ao 10240ao 233ao 445 x , 13 1 61 119 19 , 

12(x-l)2 (a;-2)^ 2(x-l)i' 3 (a;-2)4 3(x-2)^ 4 12 "•" 3(a;-2) "•" 12(x-l) 3 (x-2)2 4(x-l)2 "*" 

1504 I 52 I 2960 , 77 , 10240 25Vtj/i.^, \ , /' 4aag 8 af, 4ag 76xa^ 80 ag 

3(x-2)3"^3 (a;-l)3"^(a;-2)4"r3(x-l)4"r3 (^-2)5 12j^y^'"^0)^\ 3 "^3(x-2) 3{a;-l) 9 9{a;-2) "^ 

52ag 80ag 16ag Sag 208a gg 80ag 88ag 160 ag 56ag 320ag Sag 

9(a;-l) + 9 {x-2)'^ 9{a;-l)2 + 9 "•" 9 + 9{a;-2) ~ 9(a;-l) 9(a;-2)2 + 9(a;-l)2 + 9 (x-2)» 3{a;-l)» 
16ag 112a; gg Sag ^ag 8 ag 640ag ^^ag -. „ 2 , of;^„,_ 1 12Sao 74ao 32ap , 

—5 3 ^ S^ ~ (x-l)2 + (x-l)3 + 3(x-2)4 - 3 (a;-l)4 + iDOQ + ^0X00 + 9(a,_2) ~ 3 (x~l) ~ 9(x-2)2 + 

52ap _ 64 ap _ 46ap _ 8320ap _ 79ao _ S960ao , 58 ap , 19ap _ Ux , 160 52 _ 

9{x-iy^ {x-2y^ 9(a;-l)^ 9 {x-2)^ 9(x-l)4 9(a;-2)'^ """ 9(x-l)^ """ 3 3 "•" 9 {x-2) 3(x-l) 

224 I 14 I 640 I 8 , 5632 , 85 , 10240 , 58 , 2560 t:^ u^n n. ^. \ 1 
"T"qCx-1~)2"'" 9('.x-2^^"'"9Cx-l~)i'"'"9 Cx-2~)4"rQ(-.x-n4-|-Qf™_2-)5-|-Q Cx-l~)^"'"9('.x-2^ti d rz i^U, U, Uq; i" 



9(a;-2)2 "•" 9(x-l)2 "•" 9{x-2)^ """ 9(x-l)i' "•" 9 {x-2)* """ 9(x-l)4 "•" 9(x-2)^ """ 9 (x-l)-' """ 9(x-2)' 

o^ „,5 4a5 , 2ag , 38x a^ , 40a4 26ag 40 ag , 8ag 4 ag 104xag 40ag , 44 ag , 

^•^"0 a:_2"rx-l"r 3 "^ 3(a;-2) 3(x-l) 3(x-2)2 "^ 3(x-l)2 3 3 3(a;-2) "^ 3(x-l) '^ 

80«0 „ 28ag 160ag 4ag 3 2 12ag , 12 ag 12ag 320 ag Sag .0 

qO-T-^ 64 gp I 37ap , 16ap 26 ap , 96ap , 23ap , 4160ap , 79ap , 4480ap 29ap 

oyx«o 3(x-2) "^ x-l "^3(x-2)2 3{x-iy^ "^ (a;-2)^ "^ 3 (x-l)^ "^ 3(x-2)4 "^ 6 (x-l)* "^ 3{a;-2)^ 3(^-1)'' 

19 gp I 7^ _ 80 _L _26_ , 112 7 320 4 2816 85 5120 _ 

2 "^ '-^ 3{a;-2) ^ x-l "^ 3 (a;-2)2 3{a;-l)2 3{a;-2)3 3 {a;-l)» 3(a:-2)4 6(x-l)4 3 (x-2)5 

29 1280 I 15 \ TT(n. ^.rvr,\-\-H(^■^\(i^^'^ Tn.-. I 327r2gp STr^gp , _807rV) , _87ifao _ 27ifao _ 

3(a;-l)'i 3-(i32)^-^ 2 ^-"vU'^'"0;-^^^-L,•^j^^97r x«0-^3(^_2)4 9(^-1)4^ 3(x-2)'' "^ 9 (x-l)-' 9 

■k'^x I f 29xao . 406ap 166ao 424 gp , 193gp , 32 ap 53gp 4000gp 175gp , 640gp , 

9 """^ 9 "'"9(x-2) 3(x-l) 9(x-2)2 """ 18{a;-l)2 "*" (x-2)'^ 9(a;-l)^ 9 (x-2)4 18(x-l)4 "•" 9 {x-2)'^ """ 

116gp I 2gp 29 x . 326 118 _ 388 , 95 1 560 , 4 , 3424 , 289 , 

9{a;-l)^ "•" 9 9 """ 9(x-2) 3(x-l) 9 (x-2)2 """ 18(x-l)2 """ 9(^-2)^' """ 9 (x-iy^ """ 9{a;-2)4 "i" 18(x-l)4 "•" 

7360 I 116 1280 2o\ TT(n. \ , f Sxap 832 ap , 32gp 1280gp 32gp , 16ap , 

9 (a;-2)5 "^ 9(x-l)5 9 (x-2)6 3 JJ^\^i^O)^y 3 3(x-2)4 "^ 3{a;-l)4 3 {a;-2)5 3(x-l)5 "^ 3 "^ 

8x1 832 ^ 32 I 2944 32 , 2560 \ urn c.^\_l_ ( A^^,-, i 416gp 16gp , 640 ap , 

3 "^ 3{a;-2)4 3(x-l)4 ^ 3 (x-2Y 3(x-l)5 "^ 3(x-2)6 ) ^ V^' U, "Oj "^ \^*xao ^ [x-2Y (x-l)4 "^ (x-2)5 ^ 

16ap Q ^^ 416 I 16 1472 , 16 1280 \ tj/q 1 \ 3277^ , Stt^ 487r2 , 

(x-l)5 °"0 'i-^ (a;-2)4 "^ (a;-l)4 (x-2)5 "^ (x-l)5 (a;-2)6 ^ -" V^' ^' "«'' 3 (x-2)4 "^ 9(a;-l)4 (x-2)5 "^ 

8 TT^ IOOtt^ \ \ ( 20x ap 1984gp , 20gp 3200gp 20gp , 40 gp , 20a: , 1984 20 , 

9{a;-l)5 ■i(x-2f )^\ 3 3(x-2)4"r3 {a;-l)4 3(a;-2)5 3{a;-l)5 "T" 3 "^ 3 "^ 3(a;-2)4 3 {a;-l)4 "^ 

7168 _ _ 20 I 6400 \ rrfn. \ rrfn. -, . ^\ , ( _ 2o. _ "o 1^1 ^ag 4gg _ f. 3 _ 

3(x-2)5 3(a;-l)5 ^ 3 {a;-2)6 ^ ^ l^, ao^-" i^U, i, x; -^ ^^ 2 3 (x-2) "^ 2 "^ 3{x-2) 3 (x-2)2 "-""O 

2ag 4gg _ 8 gg p. o , 29xap , 160gp _ 62gp _ 184gp , 97 gp , 16gp _ 38gp _ 832gp _ 

x-2"^(x-2)2 (x-2)^"^^"0T' 9 ^9 (x-2) 3(x-l) 9(x-2)2 "^ 18(x-l)2 "^ (x-2)i' 9 (x-l)^' 9(x-2)4 

5gp I 640 gp , 29gp 113ap 29 x , Z' 8xgp 832gp , 8 gp 1280gp 8gp , 16gp , 8x , 

9(x-l)4 "•" 9(x-2)'i "•" 9(x-l)'i 18 9 V ^ 3(x-2)4 "•" 3(x-l)4 3(x-2)^ 3 (x-1)^ """ 3 "*" 3 """ 

832 _ 8 I 2944 _ 8 , 2560 \ TT(r.. \ , ( a^^^ , 416 ag _ 4ap , 640gp , 4 gp _ 

3 (x-2)4 3(x-l)4 "T 3(x-2)^ 3 (x-l)^' "^ 3(x-2)e j^V^^^Q)^ y^JiUQ ^ (x-2Y (x-l)4 "^ (x-2)E' "^ (x-1)^ 

8r^ ^ ^ 416 I 4 1472 , 4 1280 \ tr/-, . ^ A , 104 13 136 , 41 , 

O«0 'i-^ (x-2)4 "T (x-l)4 (x-2)-' "^ (x-l)-' (x-2)'*y-"vi'"0''"^9 (x-2) x-l 9(x-2)2 "^ 18 (x-l)^ "T" 

224 I 10 I 832 I 53 , 1600 , 29 1280 _ 13\ TT(p. „ (^ \. ^\ , 

9(x-2)^ "^ 9(x-l)i' "^ 9 (x-2)4 "T 9(x-l)4 "^ 9(x-2)'' "^ 9 (x-1)^ 9(x-2)'s 6 ^ "" ^-'^J ^H«o;, -^J "^ 

640gp 1280gp , ( 1280gp , 2560ap 1280 5120 5120 ^ W/Tl- n, ^ 1 ( 640gp 1280 gp , 

9(x-2)4 9 (x-2)^ "^ l^3(x-2)4 ^ 3 (^_2)5 3(a;-2)4 3(x-2)^ 3 (x-2)B ^ "" V^, "Oj "^ (^ (x-2)4 (x-2)^ ^ 

640 I 2560 I 2560 \ut-\.^. \ 1 640 , 2560 , 2560 \u(n „ I ^. ^. ^^ 1 ( 9^^,5 4gg 
(^32)^+(^32)?+ (x- 2)'i j-^(^'"0) + 9(x-2)4 + 9 (x-2)^ + 9(x-2)'i j -^ ("^ ^2(00), x) + (^ - ixOg - ^^3 + 

2gg 38xa4 40 gg 26gg 40gg Sag 4ag 104x gg 40gg 44ag 80 gg 28gg 

X-1+ 3 +3(x-2) 3(x-l) 3 (x-2)2 + 3(x-l)2 3 ~ 3 ~ 3(x-2) "•" 3(x-l) + 3(x-2)2 3(x-l)2 

^60"g I 4ag „ 3 ^„ 2 _ 12 gg , 12ag _ 12 ag _ 320ag Sag _ r,. 2 _ 146xgo , 20go , 

3 (x-2)3 "^ (x-l)» "^°"0"r^"'^"0 x-l "^ (x-l)2 (x-l)3 (x-2)4 "^ (x-l)4 ^'i «o 3 "^ 3(x-2) "^ 

14gp SOgp 20gp , 160 ap , 12gp , 1280 gp , 1280gp , 40gp , 50 x 8 2 , 40 , 

3 (x-l) 3(x-2)2 3(x-l)2 "^ (x-2)3 "^ (x-l)3 "^ (x-2)4 "^ (j:_2)5 "T" 3 "^ 3 3(x-2) 3(x-l)"^3 (x-2)2 "T" 

4 320 4_ _ 960 8 1280 , f\ jti-\ n. ^ \ , ( 29xgp 406ap , 166 ap , 

3(x-l)2 3(x-2)i' (x-1)^ (x-2)4 (x-l)4 (x-2)E'"^^^ ^ ^1, U, aoj "^ \^ 9 9(x-2) "^ 3(x-l) "^ 

424gp 193ap 32ap , 53gp , 4000 gp , 175gp 640gp 116ap 2ap , 29x 326 , 

9(x-2)2 18 (x-l)2 (x-2)3 "•" 9(x-l)3 """ 9(x-2)4 "1" I8(x-1)4 9(x-2)5 9(x-l)5 9 "*" 9 9 (x-2) """ 

118 I 388 _ 95 _ 560 _ 4 _ 3424 _ 289 _ 7360 116 , 1280 , 

3(x-l) "•" 9(x-2)2 18 (x-l)2 9(x-2)3 9(x-l)3 9 (x-2)4 18(x-l)4 9(x-2)5 9 (x-l)-"' """ 9(x-2)6 """ 

20Wn n-T^-^T'^'r n-S-L '^"o ^"0 1 Q-rn-^ 20 ag 13gg 20ag ^ "o,. 1 On4 | ^Oxn-3 I ^°"o 
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i-l (a;-2)^ ^ (a;-l)2 ^ (x-2)3 (x-l)3 -^^ «0 O^^-^^O^x-l (x-l)2 ^ (x-l)3 ^ (x-2)4 (a;-l)4 ^ 
qKru2 _l_ yq^-ri-^ 10 QQ Tap , 40ao , 10 gp 240ap 18 ap 1920ao 1920ap on ^„ 9f;T.-l- ^ 4- 

cibao + ' <5a;ao - -^^z^r ~ 5^ + (^^i^ + (^^lyi - j^^ZTj^ - (^3T)T - (^^lyr - (^_2)5 - ^U ao - ^oa; + ^^3 + 

1 20 2 I 160 I 6 I 1440 I 12 I 1920 p\lJ(^ 1 ■ ^, \ _i_ H-/^ r^, V ^\ /" 

i^ - (^^2F ~ (^-1) ^ + (i^2F + (^^^+(^^2F+(i^TF + (^^2F~^j^^^'^'"o^ + ^^^2(aoj,a:) l^- 

407r^ap I 320ao SOTr^gp , 640ao , ( 640ap 1280ao , 640 , 2560 , 2560 \ tj/q. \, 

9{a;-2)4"^27 (x-2)4 9(x-2)5"^27 (x-2)5 "^ \^ 9(a;-2)4 9 {a;-2)5 "^ 9{a;-2)4 "^ 9(x-2)5 "^ 9 (x-^2)6 ^ -" *^^' "0^"^" 

/" 320ao I 640 ap 320 1^80 ]2^LJ\u(^■ r^ ^ i ( 1280ap , 2560ao 1280 5120 

\2.(x-2Y "^3{a;-2)5 3{a;-2)4 3 (a;-2)5 3{a;-2)6 ^ "" '^^i "0^ "^ 1^3 {a;-2)4 "^ 3{a;-2)5 3 {a;-2)4 3{a;-2)5 

5120 \ TT(p. p X I /^ 640ao 1280 ap , 640 , 2560 , 2560 W^r, -i x , /^ 640ao 1280 ap , 
— "" """ ^ rr/-| n- ^, ^ _i_ ( 960ao i 1920 ap 960 3840 3840 ^ lJ(^ 1 • «, ^ _i_ 



^ , -f H{ci (ao); x) ( - i^ - jgj^ + 

" " ' 104x gg 2ag 235ag 

"•" x-2 + 36(x-l) + 
S6n.? 1420rv? 




3200 I 

^-2)4"^ 
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12800 I _L2800 \ rj/r,. ^ \ , ( lOOOap , 3200 ap _ 1600 _ 6400 6400 \ tt(^ ■ r^, \ — 1600 _ 

3{x-2)5 "T 3 (x-2)6^-"VU'"0'' "^ V(x-2)4 "^ (a;-2)5 (a;-2)4 (x-2)5 ( x-2)6 ^ "" V^' "0'' 9{a;-2)4 

9 {x-2)5 9{x-2)6 ^ ^ l^^' ^2 1«0;, -^J -^ ^^ 2 + 6(a;-2) 3 (x-1) ^"O 6 18(x-2) ^ 9(x-l) ^ 9{x-2)2 
4^;^ 14«g 26a:»3 Sag 22^3 20ag 14 gg lOOag 2^3 3 -,.9 Sag 
9(x-l)2 3 "^ 3 9 (x-2) 9(x-l) 9(x-2)2 "^ 9{a;-l)2 "^ 9{a;-2)3 3 {a;-l)3 "^''"O ^"^-^^0^ x-2^ 
2_a| _ lOag _ 2ag 20 ag 2ag 200ag _ 4ag _ .9 , 73a; qq _ 40ao _ 73ao , 160 qq , 
x-1 (i-2)2 (x-l)2 "T (x-2)3 "T (x-l)3 "T 3 (x-2)4 3(x-l)4 '±«0"r 6 9(x-2) 18(a;-l) "•" 9(2^-2)2 "^ 

Sap 80 an llgp 480 ap 32ao 800ap , 29ap , llap 2S x , / Sap 8ao 

18(x-l)2 (x-2)a 9(a;-l)3 (x-2)4 9(a;-l)4 3 {a;-2)5 "^ 9(x-l)5 ^3 6 "^ \Z{x-l)* 3{a;-l)5 

3 (x-l)i ~ 3(x-l)5J^(0; ao) + ( - (1^ + (1^ + (J3i)¥ + (^^j ^(1; «o) + 9(^ - 18(1-1) " 

80 1 I 400 I 7 I 1280 , 38 , 1600 , 29 a\ tt(„ /„, \ „ r^, \- ^\_l 

9(x-2)2 ~ 6(x-l)2+9(x-2)3 + 9 (x-l)3 + 3(x-2)'i + 9(x-l)4 + 3 (x-2)5 + 9(x-l)5 ~^j /i (Ci (Oq j, Ci^QqJ, Xj + 

/ ^"p "P I a[i I ig^gg I 13ag 2ag 47^4 26x gg Hag 7ag ag 17ag 

l^ 6 6{a;-l)"'" 2 ">" 18 """ 18 (x-1) 9(a;-l)2 18 9 9(x-l) "*" 9 (x-l)'^ 3(a;-l)3 """ 3 """ 

14a^ gg I _£L _ °0 I "i) _ 2ag _ „ 2 _ 73a:ap , 8 ap , ap _ 8ap , ap , QQ _ 
3 "Tx-l (a;-l)2 "T (x-l)3 3(x-l)4 '"O 18 "^ 9(a;-2) "^ 18(a;-l) 9 (x-2)2 "^ 9(x-l)2 "^ 3(x-l)3 

320ap 4ap 640ao , 41 gp , 2Sa , f 832ap , 1280 ap 832 2944 2560 \ tri'n. ^ \ 1 

9 (a;-2)4 3(x-l)4 9(x-2)-' "^ 18 "^ 18 "^ \^3(a;-2)4 "^ 3(a;-2)E' 3(a;-2)4 3 (a;-2)'^ 3(a;-2)e ^ -" '>'^' ""^"r" 

/ 416 gp 640 gp , 416 , 1472 , 1280 \un.^ \ 1 16 7 8 5 , 
l^~ I^^^ ~ (x-2)5 + {S:r2)T + (a;-2)5 + (a;- 2)6j^U."0J + 9(^-2) " 18(x-l) ~ 9 (x-2)2 ~ 9(x-l)2 + 

16 1 I 320 2 I 1280 , 1280 , 7^ uf^. ( r^, \ n ( r^ \. ^\ < f IGxap , 1280gp , 

9 (a;-2)^ (x-l)^ "^ 9(x-2)4 3(^-1)4"^ 9(x-2)^ "^ 9(x-2)B "^ 6^ -" '^''21 "OA t-U^Oj, J-^-^ ^^ 3 "^3 (^-2)4 "^ 

16gp I 2S60gp 16 gp 32gp 16g 1280 1^ 5120 16 ^l^o\u(n D n- ^ ^J- 

3(a;-l)4"r3(a;-2)^ 3(^-1)'' 3 3 3 (a;-2)4 3(x-l)4 3(a;-2)-' 3 (a;-l)-' 3(^112)^^ ^ l^, U, U, «o;-^ 

/^ 16x gp 1280gp 16gp 2560gp , 16gp 32 gp 16x , 1280 , 16 , 5120 , 16 , 
l^ 3 3(a;-2)4 3 (x-l)* 3(x-2)^ "^ 3(x-l)^ 3 3 "^ 3(a;-2)4 "^ 3 (x-l)4 "^ 3(x-2)^ "^ 3(a;-l)-' '^ 

5120 \ tr|'r| r, (). ^\ , f _ e^^„ _ 640 gp _ 8gp _ 1280gp , 8 gp _, -i ^ i Q ^ i 640 _, 8 , 

3 (x-2)tij^iU,U,U,xj + (^ »xao ^^^2)3- ^^Trryr j^r^ + T^^^ + ^'^^o + » x + j^^:::^ + j^^^;^ + 

2560 I 8 I 2560 \ u(n n ^■ r^ ^ \ f 8a: gp 736gp , 8gp 1280 gp 8gp 

(x-2)!' "^ (a;-l)-' "^ (x-2)«y-""^'^'^'^'"0/"^ l^ 3 3(a;-2)4 "^ 3(a;-l)4 3(x-2)5 3(x-l)' 

^^rr,. ^ 8 I 2560 ^ — - , - - 

i)^ 3(x-l)'i "^ 3(x-2)< 



^0 + 



3C 

-r. _L 640 I 8 I 2560 , 8 , 2560 \ Trfn i n- «, ^ _l_ /'2Cte_gp , 1984gp 2( 

^ + (i^:2)^ + (^^IF + (^^^ + (^-1)5 + (iZ2)FJ^iU, i,U,aoj + (^^3— + 3(x-2)4 " sl^ 

,0;x) + 



■i [X — L)" 

64 I 

~3 (x-l)4 + 



■F~3 
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1760 64 , 1600 W /I 1 r.,(n.-)-T) I ( 2t nv, 640ao , Wag 800 qq 16^0 i A„ i 



(x-2)5 3 (a;-l)5 ^ (x-2)e ^ ''-' V^' -^' '^l V"0;, -^^ T (^ Z:j, liq 3(^_2)4 "^ 3(2:_i)4 3(j:_2)5 3{a;-l) 

o^ I 640 16 I 2080 16 , 1600 \ Trr-, n ( r^, \ n ( r, \- 'v\ I ( 3200ao , 6400 ag 



3 {a;-2)4 3(x-l)4 "^ 3{x-2)5 3 (x-l)5 "^ 3{a;-2)6 



3200 12800 12800 \ tt(^ n. p \ , / 2x ag . 2080ao 2ao , 3200 aq , 2ao 4ao 2 x 

3(x-2)4 3 {x-2)5 3(x-2)6y'"v^'^''^'-^^"^l^ 3 "^ 3{x-2)4 3(x-l)4 "^ 3(x-2)5 "^ 3(x-l)5 3 3 

2080 I 2 7360 , 2 6400 \ 17/9 n ^ /^^ v o-^ J- /' _ -3200ao _ _6400ai) , _3200 , 

3(x-2)4 "T 3(x-l)4 3 (a;-2)5 "^ 3(a;-l)5 3(x-2)6 ^ -" \^Z, U, CH^«oj, J^; "^ \^ 3(x-2)4 3 (x-2)5 "^ 3(x-2)4 "^ 



12800 I 12800 \ tr/r, c^ „ ( ^ \. ^\ , I _ 2 xap _ 2080ao , 2ao _ 3200ao_ _ 2ao , £ao 1 

3 {x-2Y> ^ 3(a;_2)6^-"V^'^'^2l«0;,J'; "^ ^^ 3 3(a;-2)4 """ 3 {a;-l)4 3(x-2)5 3(x-l)5 "T" 3 "^ 

2x I 2080 2 I 7360 2 , _640() \ 17^9 1 n- -r-^l J- /" 2xao , 2080ao 2ao , 

3 "•" 3(a;-2)4 3 (a;-l)4 "^ 3(x-2)5 3(x-l)5 "^ 3 (x-2)6 ^ -" l^> J^) ^J -^ J "T \^ 3 "T 3 [x~2Y 3{a;-l)4 "T" 

3200ao , 2 gp _ 4ao _ 2x _ 2080 , __2 7360 , 2 6400 \ 7J-/9 1 ^ (-^ V -r-^ J- 

3(a;-2)5 ^ 3(a;-l)5 3 3 3{a;-2)4 "^ 3{a;-l)4 3(a;-2)5 "^ 3 (x-l)-""' 3(^:r2)f^y -" l^) -^5 ^U"o;, -^J "^ 

SOOOap _ 16000ao , 8000 , 32000 , ^2000 \ TT(cy 9 n- t-^ _l /" sOOO "o i 16000ap _ 8000 _ 
' 3(a;-2)4 3 {a;-2)5 "^ 3(x-2)4 "^ 3 (x-2)5 "^ 3(x-2)6 ^ ^ '^^' ^' ^' "^^ "^ \^3(x-2)4 "^ 3(x-2)5 3 (a;-2)4 

32000 _ _32000 \ 0-/9 9 „ /^ V ^"i J- Z' _ 2xap _ 2080ap , 2ap 3200ap 2ap , 4qp , 

3(x-2)5 Z{x-2Y> ) -"l^'^)^2l«o;,x; -^ ^^ 3 3(a;-2)4 ^ 3(x-l)4 3(x-2)5 3 (x-l)5 "T" 3 "^ 

2z I 2080 2 I 7360 2 , _6400 \ rj/9 „ /„, ^ ^ ( r., V -r-^ _i_ Z' 4ap 

T+ 3 (a;-2)'l ~ 3(x-l)'l + 3(x-2)5 " 3 (x-l)5 + 3(x-2)6 j -« i^, C2iaoj, Ci (Ooj, a:j + (^3(a._i)4 " 

^^^ - 3{^ - 3(sV)^^'^i^"o)'''i^ ao),ci(ao);x) + (^(Iz^ - j^^ - 3(^ - 
3(j3jp-ji:/"(ci(ao),C2( ao),ci(ao);x) + (- (^i^ + (i^lyr + (i^V) -f^(c2(ao),0,ci(ao);a;) + 

640ap , SOOop 640 2080 1600 \ tt ( ^ /^, \ r^ ( r^ \ n (^, \-rr')j.fTfO n-^\( 1600ap 

3200ap _ 3200 In 2 gp _ 6400 In 2 gp , 1600 , 6400 , 6400 , 3200 In 2 , 12800 In 2 , 12800 In 2 \ , 
9{a;-2)^ 3 (x-2)4 3(x-2)^ """ 9 (x-2)4 "•" 9(x-2)^ """ 9(x-2)<^ """ 3(a;-2)4 "i" 3(1-2)'^ """ 3(i-2)«* ) "*" 

f7('n 9. ^a/ 32(Knn2ap _ 6400 In 2 gp , ( 3200ap 6400ap , 3200 1 12800 , 12800 ^ ufr\. ^. ^ 1 

n\y,^,X)y ■i(x-2Y 3(a;-2)5 '^\ 3(x-2)4 3(x-2)5 "^ 3(x-2)4 "^ 3 {a;-2)5 "^ 3(x-2)6 ^ -" l^' "Oj -^- 

3200 In 2 I 12800 In 2 , 12800]n2 \ , rr/r, (\. ^\( _ 583:ap _ 128ap , 74ap , 32ap _ 52 gp , 64ap , 
3 (a;-2)4 "^ 3(^-2)'^ "^ 3 {x-2Y ^ "^-" V^' '^i -^^ \^ 9 9 (a;-2) "^ 3(x-l) "^ 9(x-2)^ 9(x-l)^ "^ (^-2)^' '^ 

46gp I 4480gp , 31gp , 1280gp 58gp , 1280 In 2 gp , 2560 In 2 gp , 71gp , 58x 160 , 52 , 

9 (x-l)3"'"9(x-2)4"'"9 (a;-l)4"'"9(x-2)5 9 (x-l)-' "' 3(x-2)4 "I 3(a;-2)5 """ 9 """ 9 9 {a;-2) "'"3(x-l) """ 

224 _ 14 _ 640 _ 8 _ 5632 _ 85 _ 10240 58 _ 2560 _ 1280 In 2 _ 

9(x-2)^ 9(x-l)^ 9(a;-2)^ 9(x-l)^ 9 (a;-2)4 9(x-l)4 9(x-2)^ 9 (x-1)^ 9(a;-2)B 3 {a;-2)4 

5120 In 2 5120 In 2 , c:\ 1 tt(^ o. ^\ / 80001n2 gp , 16000 In 2 gp , ( 8000gp , 16000gp 8000 32000 

3(x-2)5 3l^^^2p' y ^ ' ' '^V^l^-^j^ 3(x-2)5 ^1^3 (x-2)4 ^ 3(x-2)5 3 (a;-2)4 3(x-2)5 

-32000 ^ n((\-n \ 80001n2 320001n2 320001n2 ^ , u{(\.^\ /'l„2„^, , 1351agp , 284ap 691ap 

3(x-2)6^ ^lU, «o; 3(a;_2)4 3 (x-2)5 3(x-2)6 ^"T^^U, Xj ^^3^ XttQ-^ 108 "^ 3 (x-2) 6{a;-l) 

664gp I 131 gp 560gp lOlgp , 87r^gp 31040ap 77r^gp 1181gp 80 vr^gp 640gp , 

9(x-2)2 "•" 9(x-l)2 3{a;-2)3 9 (x-l)^ "*" 3(x~2)4 27{x-2)4 18(a;-l)4 216{a;-l)4 3{x-2)5 27(x-2)5 "*" 

77r^ gp I 1351gp 6401n^2ap 12801n^2gp 640 In 2 gp 1280 In 2 gp 2 „, 2929gp n^x 1351 x , 

18(1-1)5 "•" 108{x-l)5 3{a;-2)4 3(x-2)5 9(x-2)4 9{a;-2)5 " "0 2I6 2 108 "•" 

92 _ 1133 1040 I 223 , 3008 , 103 _ 87r^ , 41120 1 7 tt^ , 4223 1 

x-2 12{a;-l) 9 {x-2)'^ "*" 36(a;-l)2 """ 9(x-2);^ "*" 36 (x-1)^ 3(x-2)4 "i" 27(x-2)4 "i" 18(a;-l)4 """ 216(x-l)4 "i" 

647r^ I 62720 , Ttt^ , 1351 , 1607r^ , 1280 , 640 In^ 2 , 2560 In^ 2 , 2560 In^ 2 , 

3 (a;-2)5 """ 27(x-2)5 """ 18 (x-l)^ 108(a;-l)-'5 "•" 3 (a;-2)6 """ 27(x-2)6 """ 3 (2^-2)4 """ 3(a;-2)5 "*" 3 (x-2)6 "•" 

640 In 2 I 2560 In 2 , 2560 In 2 _ 275\ , tt/c). ^\ ( _ 1„2^^ , 407r^ap , vr^gp , 8007r^gp _ tt^ gp , 
9(a;-2)4 "^ 9 {x-2)'^ ^ 9(x-2Y 24 ^ "^ -" V^' "^^ \^ gTT X«o "^ 9(a._2)4 "^ 6(x-l)4 "^ 9(x-2)!' 6(a;-l)^ "T" 

16001n^2gp , 3200 In ^2gp , 1600 In 2 gp _, 3200 ln2gp , Tr^gp , tt^ x , / 1600gp , 3200gp 1600 _ 

3(x-2)4 I 3(x-2)'^ I" 9(x-2)4 "> 9(x-2)5 '" 3 "'" 6 ^ \9(a;-2)4 "•" 9 {x-2)'-' 9(a;-2)4 

6400 _6400_\ rr/n. ^, \ j_ ( 3200gp 6400 gp , 3200 , 12800 , 12800 \ tr/n n- ^, ^ _L 
9{a;-2)!' ~ 9 (a;-2)t* j -" V^, "Oj + (^ " 3(a;_2)4 " 3(x-2f + 3(x-2)'4 + 3 (x-2Y + 3(x-2)ti j -" V^, U, Oq j + 

1600 gp I 3200 gp _ 1600 _ 6400 _ _6400 \ TT(p. -\ . ^ \ _ 407r^ vrf 8807r^ tt^ _ 

(i-2)4 "T (1-2)5 (x-2)4 (x-2)5 ( a;-2)6^-"v^'^'"0; 9(a;-2)4 6 (a;-l)4 9(x-2)5 6 (x-l)^ 

16007r^ 1600 In^ 2 6400 In^ 2 6400 In^ 2 1600 ln2 6400 ln2 6400 ln2 \ 167r^ , 46l7r^ , 227r^ 

9(a;-2)6 3 (a;-2)4 3(a;-2)5 3 (x-2)6 9(a;-2)4 9 (a;-2)5 9(x-2)6 ) 9 (x-2) "•" 216(a;-l) "•" 9 (x-2)2 

237r^ 47r ^ 297r^ 6567r^ 287r^ 17607r^ 297r^ 3207r^ 17 /- 224^3 1 

54(x-l)2 (x-2)3 108(x-l)» 27 (2^-2)4 27(x-l)4 27(x-2)5 54(a;-l)5 27 (a;-2)6 12'^''3 3 (a;-2)4 """ 

7(3 728C3 I 7C3 560C3 640 In^ 2 2560 In^ 2 2560 In^ 2 320 In^ 2 1280 In^ 2 1280 In^ 2 , 

4(a;-l)4 3 (a;-2)5 """ 4(x-l)5 3 (x-2)e 9(x-2)4 9 (a;-2)5 9(x-2)6 9 (a;-2)4 9(x-2)5 9 (a;-2)6 """ 
1„2™]„ 9 I 327r^ln2 320 In 2 7r^ln2 167r^ln2 1280 In 2 7r^ln2 1607r^ln2 1280 In 2 , IItt^ 1 

g/i xm^ -^3 (2^-2)4 27(x-2)4 6 (a;-l)4 3(2;-2)5 27 (2;-2)5 6(2;-l)5 3(x-2)6 27(x-2)6 ^ 24 J' 



E.4 The B integral for k = —I and 6 = —I 

The e expansion for tliis integral reads 

T(x, e; ao, 3 + die; 1, —1, — 1, gr^) = xB{£, x;3 + die; —1, —1) 



e^ ^ e 

where 

5(-i,-i) _ 1 

"-2 — 8' 



IfeLV-^^ + -bi-i'-'^ + 6^-^'-^^ + ebt'-'^ + e^6(-^'-^) + O {e') , ^"^''^ 



6L"i''"'^ = -ii?(0;x), 



(,(-1-1) _ "o _ ^ I "o Sag 7ag 13 ag _ gp ap _ ap , 

"0 12(x-l)^ 12 "•" 24 (a;-!) 24(x-l)^ ^ 24(x-l)^ """ 24 3{a;-l) """ 6{a;-l)^ 3 (x-l)'-^ """ 

ISao 23ao I /'25 I 3 1 1 , 3 , 25 W/n- n.O I /^ ^^ ,3 , 

12(x-l)4 12 ■^I^12"^4(a;-1) 6 (x-l)'^ 6(i^^ ^ 4(i^^ ^ TTTF^^ -" v*^' "0^ ^ l^ 12 4 (x-1) '^ 

W^ + ^^-TT^-u(l^)HiO;x) + [^-l)HiO;ao)Hil;x)+[-j^ + i + 

"O "O ,. 4ag 3ag ag ag „ 2 , Qq qq ^ , Qp ap ^ ^^, ,^ , 3 

x-l 3{a;-l)2 3 2 {a;-l) "^ (a;-l)2 2{a;-l)8 "^"^ "0"r ^-1 (x-l)2 "^ (a;-l)3 (x-l)4 ^"0-^4(^_i) 

6(i^-M^ + 4(i^ + T2(l^ + i) ^(ci(ao);x)+2//(0,0;x)+((;^-l) /7(0,ci(ao);x) + 

,(-1,-1) _ 7diag 7diag '^ "o ,, '^"i) ^O^di gg 13diag 7ag 29diag 35ag 

"1 ~ 72 ~72(a;-l)^"'"36(x-l)^ 36 ~ 144 ~ 144(a;-l) + 72 (x-l) + 144{a;-l)^ 72 (a;-l)^ 

67diag 85ag 127ag 305diap _ 2ap , IMiap _ lOap _ di gp , 13ap , diQp _ 

144(x-l)3 "•" 72 (x-1)'^ "•" 72 "•" 72 3 (x-2) "•" 18(a;-l) 9(x-l) 9(x-l)^ """ 18(a;-l)^ """ 18(^-1)^' 

7ap 217ciiap , 149 ap lOlap , f Qp , Qp "g , Sag 7ag 13ag , 4ap 



mu __ ^-i-miu:p _i_ -L-ta up xuxup _, i "0 i ^ "p _i_ ^"0 ' "0 ^"^"0 _i_ tt-^u 

9(x-l)3 12(x-\Y "•" 18(x-l)4 9 "•" \^ 3 (x-l)2 "•" 3 6(a;-l) """ 6 (x-l)2 6(x-l)3 6 """ 3 (x-l) 

2ap I 4ap _ 13 ap , 23ap _ 205 dx , 4 _ 15q!i _ 1 _ 8 , 5di _ 13 , 

3(a;-l)^ "•" 2(x-\Y 3(x-l)* """ 3 72 "•" x-2 8(x-l) 2 (x-l) 3(x-2)^ "*" 18(x-l)^ 18 (x-1)^ """ 

5di I 5 15 di , ^ 205di I 130 , 155\ tr/'n- n \ J- /' J^^l 5di _ 

^(x-l)^ "^ 18(x-l)3 8(x-l)4 "^ (x-l)4 72 (x-l)5 "^ 9(x-l)5 "^ 18 i "" '^^' "0^ "^ I 8(x-i; 



18(x-l)» ' 18(x-l)3 8(x-l)4 ' (x-l)4 72 (x-l)5 ' 9(x-l)5 ' 18 y -'"' V"i "U; "r \^8(x-l) 18(x-l)2 

5 di I 15di I 205di I 205cii 4 , 1 , 8 , 13 5 9 , 27r^ 

18(x-l)^ "•" 8(x-l)* "•" 72(x-l)-' "•" 72 x-2 "•" 2(x-l) "•" 3 (x-2)^ "•" 18(x-l)^ 18 (x-l)^ (x-l)^ "'"3(x-1)E' 

130 _ zd _ 155\ fr/n. ^,^ I / t^i "o _ ^i"p _ 13cii gg _ rfiag , Sdiag _ 7diag 23diap , 

9 (x-l)5 2 18 ^-"'^^'•^^ "T \^ 6 6(x-l)2 12 12(x-l) "^ 12(x-l)2 12(x-l)3 "T" 6 "^ 

2di gp cJiap i 2diao ISdiap 35iJi 7 di , di di \_ —^^-ih^-\ ff ( ^ ■ ^ \ -i- ( 111. 

3(x-l) 3(x-l)2 "T 3 (x-l)a 6(x-l)4 12 12(x-l) "^ 12(x-l)2 12(x-l)a "^ 6(x-l)4 ^ ^ I ^-i "Oj "^ ^^ 2 

TT^ _ \ fT/n. ^\ I / _ t^iao I '^iQp _ "0 _L ^ I ^3cii"0 _ ^i°0 I 4ag 2di gg _ 17gg _ 

2 (x-l)5^-"v^'-^''"^ l^ 8 "^8 (x-l) 4(x-l) "^ 4 "T 18 2(x-l) "^ 3(x-l) "^ 9(x-l)2 18(x-l)2 

29 gg 23digg gg 3di gg 41gg 2digg 13gg diag llgg 59gg 25di gp 

18 12 "•" 3(x-2) "•" 4(x-l) 12(x-l) 3 (x-1)^ "*" 4(x-l)^ "*" 2 (x-l)^ 4(x-l)3 "*" 12 "*" 6 

2gp _ ctigp I 20ap , 4gp _, 2d\ gp _ 17 ap _ digp , 6gp _, 2 ciigp _ 21gp _ 73gp _ 205 d\ , 
x-2 2(x-l) "•" 3 (x-l) "•" 3(x-2)2 "•" 3(x-l)2 3(x-l)2 (x-l)» "•" (x-l)3 "•" (x-l)* 2(x-l)4 6 72 "i" 

"0 ^4 4ag 4 ag 16ag 6ag 4 ag 2ag . „ o 4 ap , 4ap 4ao , 4 gp , -, ^ 

F^ "0 i^+3(x-l)^^ 3 ^F^ (x-1)^ + (x-1);^ ^^"0 ^:rT+(F^ (a;_i)3 + (a,_i)4+iOao 

_3 I 2 I 2 3 25 25 \ u(c\.^,A 1 /^ '^i^o 1 ^^"o. 1 ^ '^i^o ^'^i^o 1 ^'^^"o,. 

x-l"^3(x-l)2"r3 (x-l)3 (x-l)4 3(x-l)5 3 y -^lU,aoj-^^^ 2 "^ 2(x-l) ^ 3 x-l "^3(x-l)2 

fi ^, n,2 _L 2£fl^ 2(Ji gg I t^iag g^,„,_ 2di gp , 2digp 2digp , 2 digp 25di 3q!i , di , 

rfi Ml 25 di \ u(-i. „, \_i_^^_^^^i 1 8 I 5di 13 , 5^1 , 

3(x-l)3 2(x-l)4 6(x-l)5y-"VJ^'"0;-^^_2 8 (x-l) 2(x-l) 3(x-2)2 + 18 (x-l)2 18(x-l)2 "^ I8(x-1)3 "T" 

5 15di I __^ 205di , 130 , 155\ tt ( „ (^ \. ^\ _l ( _ "^ 3_ , 2 , 

18 (x-l)3 8(x-l)4 "T (x-l)4 72 (x-l)-' "^ 9(x-l)^ "^ 18 ^ -" l^U«0j, xj "^ ^^ 3 x-l "^ 3 (x-1)^ "^ 

3(a;-l)3-(i3i)T-3 (^^!i)ij-f^(0,0;ao)+(^f + ^-3 (/_i)^-3(a;^i)3 + (^3i)T+3 (^^!i)5J-ff(0,0;x) + 
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( 3di I di , dj M] 25 di 25di \ rrfn 1 . ^„^ _i_ ZJn • -r"! f ""^'^l I /^ ^ di 

l^ 2(z-l) "^ 3 (x-l)2 "T 3(x-l)3 2{a;-l)4 6{a;-l)5 6 ^ -" 1.^' ^^i "Oj "^ -" 1,1, x; ^^ 3(x-l)5 ^ \^ x-1 

di I 2di di I 25di 4 I 5 I 8 1 8 , 5 , 3 , 

{x-iy^ '^ 3{x-iyi 2 {x-l)i' ^ 6{x-l)'^ x-2"'"2 (x-l) """ 3(a;-2)^ 3{a;-l)^ 3 (x-2)'^ ^ 3(a;-l)^ """ 2(x-l)4 ">" 

FtI^ - f )^(0; «o) + (4 - j^) H{0, 0; ao) + (2a!i - (j^) i^(0, 1; ao) + g^^F + "f ) + 

((^-2rfi-(^+2)i^(o;«oMo>i;-)+(-T^+^+a-3j^-^-a+(l4- 

S^ + i^ + 3{a;-2)2 + 3 (a;-l)2 ~ 3(x-2)a + 3{a;-l)8 + 2(x-l)4 + 6(a;-l)5 j ^(^J ^1 (ao); a;) + (^ - ^Ti + 

di 2di I di 25di I 4 5 8. 1 1 . I 8 .. 5 3 

{x-iy^ 3{x-iy^ """2 (x-l)-* 6{a;-l)^ """ x-2 2 (a;-l) 3{a;-2)^ """ 3{a;-l)^ ^ 3 (x-2)i' 3{a;-l)^ 2(x-l)4 

^(|i^ + f)i7(l,0;x) + ((^-2di-^-2)i7(0;aoMl,l;x) + (|A__^ 

T(^ + 6(f^ + (4 - (^) ^(0; "o) + (2di - (^) i?(l; ao) - ^ + 2^ 
3(^-3(^ + 3(i^+ 2(^ + 6(:J^-f ) ^(l,ci(«o);x) + ((^-2)i7(0;aoM2,l;x) + 

/ 3ag _ 3a^ _ 6a^ , 2 af „ 3 Qo^^ _ 6 ag 3ag _ i o^2 _ 6_aa 1 6ao _ Gap , 6 qq , 

\^ 2(x-l) 2 x-l"r (x-l)2 "TO^O-r^r-l (x-l)2 "^ (a;-l)» ^°"0 x-l "^ (a;-l)2 (a;-l)» "^ (x-l)4 "T" 

9/1^, I 4H(0;ao) , 2di H(l;ao) 9 , 1 , 1 9 25 25\ tt(^ ( ^, \ r. ( r^ V -r.^_i_ 

24ao+ (^_i)5 + (^„i)5 2li^ + (^^TF+(^^TF"nS^TF~2(S3TF~^j //(ci(ao),ci(ao),x) + 

■4 gg ^ 2ag 2ag Sag 3a§ , 2 gg «o , fl^,2 , 2 gp 2ao , 2ao 2 gp 



r-l)"^2"rx-l 3(a;-l)2 3 x-l "^ (a;-l)2 (x-l)3^""0"r x-l (x-l)^ "T" 



2 (x-l) ^ 2 ^x-1 3{x-l)2 3 x-1^ (x-l)2 (x-l)3 ' ""0 ' x-l (x-l)^ ' (x-l)3 (x-l) 

8ao + ira - 2^ " 3 (x-2)2 " 3(i^ + 3 (x-2)a " J^ " (i^ijr + f ) ^(c2( ao), ci(ao); x) - 
8F(0,0,0;x) + (2- (^) ii-(0,0,ci(ao);a:) + ( " (;r%^ + 2 di + (^ - 2)ii'(0, l,0;x) + 
((^ - 2 di - (;j^ + 2) i:f(0,l,ci(ao);x) + (6-(j^) i7(0,ci(ao),ci(ao);x) + ((j^- 
2) /^(0,C2(ao),ci(ao);x) + ((;^-4) F(1,0, 0; x) + (^^^ - ^^^ - 2) F(1,0, ci(ao); x) + 
( - jfi^ + 2 di + ^^ + 2) i7(l, 1, 0; x) + ( (j^ - 2 di - (^^ - 2)if (1, 1, ci(qo); x) + 
(F^- (^ + 6)i:^(l,ci(ao),ci(ao);x) + ( (^^-2) F(2,0, ci(ao);a:) + (2 - 
(j^) i7(2,l,0;x) + ((^-2) F(2,l,ci(ao);x) + (2-(j;^) i7(2,C2(ao),ci(ao);x) - 

o TTi^ 1^ \ r^ . I ^ \...\ 6 //(ci(gp),ci(gp),ci(gp);x) 2 H(ci(gp),C2(Qp),ci(gp);x) . tt' 
T TZ — TT5 7ir-rv5 T T^ 



^ Zjfi 27r2 

(x-1)^ ' (x-1)^ (x-l)'' '" x-2 8(x-l) 3(x-2)2 



TT^ I 277^ Tvrf 371^^ 257if 3C3 A/- _ JIlin2 , 1 „ 2 i„ o , 257ii 

9(x-l)2 "^ 3(x-2)^ 36(x-l)^ 4(x-l)4 36(x-l)^ 4 (x-l)'' ^''3 2(x-l)'' "^ 2 ^ m Z -^ ^g ' 

,(-1,-1) _ _ JLW2^3 , 37digg 37d2 gg _ 37digg _ tt^ gg 37gg tt^ gg _ 37g3 

"2 — 432"l"0 "•" 108 "•" 432(x-l)2 108(x-l)2 72(x-l)2 ">" 108(x-l)2 "•" 72 108 """ 

715d^gg _ 104 digg 115dfg§ _ 19di gg _ Tr^gg 37gg _ 107dfgg 73digg 57r2gg _ 

864 27 "•" 864(x-l) 54(x-l) 144(x-l) + 216 (x-l) 864(x-l)2 + 108 (x-l)^ + 144(x-l)2 

185gg 493dfgg _ 305digg _ 77r2gg 727gg _ 137r2gg 949gg _ 3515 dfgp 8965digp , 

216 (x-l)2 + 864(x-l)^ 108 (x-l)'' 144(x-l)'' "*" 216 (x-l)'' 144 "•" 216 432 "•" 216 "*" 

25digp 50gp 265dfgp 341ciigp , vr^gp 107gp rfiOQ 185digp Tr^gp , 187gp , 

9 (x-2) 9(x-2) 108 (x-l) "•" 54(x-l) "•" 18 (x-l) 54(x-l) 108 (x-l)^ 108(x-l)2 36 (x-l)^ "'"54(x-l)2 "•" 

113df gp _ 74digp , vr^gp , 25gp , 2911djgp _ 7523digp _ ISTr^gp , 2369gp , 237rf_gp _ 

108 (x-1)'^ 27(x-l)'' "•" 18(x-l)'' "•" 54(x-l)'^ """ 432 (x-l)4 216(x-l)4 72 (x-l)* """ 54(x-l)4 "i" 72 
1394gp I ( _ Tcfiog , 7cii gg _ 7gg 7 gg lOMigg 13digg _ 7gg _ 29digg 35gg 

27 "•" \^ 18 "•" 18(x-l)2 9(x-l)2 "I" 9 "•" 36 "*" 36 (x-l) 18(x-l) 36 (x-l)^ "i" 18(x-l)2 "i" 

_67digg _ 85gg 127gg 305^1 gp , 8gp 38digp , 40 gp , 4digp 26gp 2digp , 28gp , 

36(x-l)'' 18(x-l)'i 18 18 "'"3(x-2) 9(x-l) """ 9(x-l) """ 9(x-l)2 9 (x-l)^ 9(x-l)'i"'~9 (x-l)''"'" 

217digp 298gp , 404gp , 2035cif 5615 di 38di , 68 , 63 df 85di tt^ 37 , 

18(x-l)4 9 (x-l)4 "I" 9 "•" 432 216 3(x-2) "•" 3(x-2) """ 16(x-l) 24(x-l) 8 (x-l) 4(x-l) "•" 

76di _ 152 _ 194 I 317di , tt^ , 49 _ 19 d\ _ 313di , tt^ , 

9(x-2)2 9 (x-2)2 54(x-l)2 ">" 108 (x-l)2 ">" 36(x-l)2 "•" 108(x-l)2 54(x-l)'^ 108(x-l)'' """ 36 (x-l)" ^ 
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949 , 63dj 257di ^^ . l ^^^ , 2035df 8705d] 257r^ , 3965 257r ^ , 

108(x-l)3 "•" 16 (a;-l)4 8(x-l)4 8 (a;-l)4 "'"4(x-l)4 """432 (x-l)'""' 216(a;-l)"' 72 (a;-l)5 "•" 54(x-l)-"'' 72 ^ 

940^ H-rn- n-.^ -^ /" - X^2 ^3 , 7diag 7df ag _ 7 diag 109tifag _ 127di gg 13dfag _ 7diag _ 

2-j Jll{yJ,O!0)-\- y 36"l«0"l" 18 "•" 36(x-l)^ i8(x-l)^ """ 72 36 "•" 72(a;-l) 36 (x-1) 

29dfa§ 35diag 67djag _ 85diag _ SOMfoo 202diao , 4di gp _ Wdlap 20diao _2dfao _ 

72(x-l)^ "•" 36 (x-1)^ "•" 72{x-iy-^ 36 (x-1)^ 36 "*" 9 "*" 3(x-2) 9(x-l) "•" 9 (x-l) "•" 9(x-l)^ 

13diao dfap , 14diao , 217dfao 149diao , 515df 695di Mi , 139dj 73d^ '^i I 

9 (a;-l)2 9{a;-l)»"'"9 (x-l)^ "'"36(x-l)4 9 (x-l)^"'" 72 36 3 (x-2) "•" 72(a;-l) 36 (x-^1) 72(a;-l)2 ^ 

31rfi _ 59 df 29di _ 217df 149di \ fr,'-, . ^\ , / 4 gg _ 1^ , 2ag _ 10 ag 

36(x-l)^ 72{x-iy-i "^ 36{a;-l)^ 36 (x-l)* ^ 9{a;-l)4 ^ ^ '^^i "O; "^ \^3(2:_i)2 3 "T 3(a;-l) 3(x-l)^ "^ 

14ag 26 gg leap . 8ao 16 ap , 52ao 92ao , 205 di 16 , I5di , 2 , 32 

3(a;-l)^ "•" 3 3(x-l) "•" 3{a;-l)^ 3(^-1)^' '^ 3{x-l)* 3 """ 18 x-2 "•" 2 (x-1) """ x-1 "•" 3(x-2)^ 

lOdi , 26 IM] 10 I 15di 36 , 205 dj 520 _ 310 "\ rrfo n. ^ \ , ( _ 

9 (a;-l)2 ^ <j{x-iy^ 9(x-l)3 9 (x-l)^ "^ 2(x-l)4 (x-l)* "^ 18(x--l)5 9(x-l)5 9 ^ -" l^, U, aoj "^ ^^ 

IMi I lOdi I lOdi 15di _ 205di 205di , 16 2 32 _ 26 , 10 1 

2(a;-l) "•" 9(a;-l)2 "i" 9 (x-l)^ 2{a;-l)4 18 (x~l)^ 18 "'"x-2 x-1 3 (x-2)2 9(x-l)2 "•" 9 (x-l)a "•" 

36 Stt^ I 520 I o„2 , 310 \ u/n n- t-^ I /^ ^"^^ "0 I ^'^l^o,. 1 ^^tJi ag , diag 5diag 

(x-l)4 3(j:_i)5 -^9 (^__i)5 -^^TT -^ g ^JH^U,U, Xj-h(^ 3 -^ 3(j:„i)2 -^ 3 "r3(a;_i) 3 (j:_i)2 -^ 

Tdial AGdiap 8 diap , 4diao Sdiap , 26diao , 205df 155 di 8di , 15(jf di , 16(^i 

3(x-l)3 3 3(x-l)"'"3(x-l)2 3 (x-l)3 "•" 3(x-l)4 "•" 36 9 x-2 "•" 4 (x-1) "•" x-l "•" 3(x-2)2 

5t^f I 13di M^ 5 di I 15(jf 18 di , 205df 260di ^ u/r\ 1.^ \ , ( 2TT^di , 

9 {a;-l)^ "^9{a;-l)^ 9(^-1)^' 9(^-1)^' "^ 4(x-l)4 (a;-l)4 "^ 36{a;-l)E' 9 (x-1)^ ^ -^ \^U, 1, «o; "^ \^ 3{a;-l)-' "T" 

2 TT^di I Z' 8di I 5di I 16 di Ml 16di , lOdi , 3di , 25 di 25di , 8 16 

3 '^\ x-2"^z-l"^3(x-2)2 3(x-l)2 3 (x-2)3 "^ 3(a;-l)8 "^ (a;-l)4 "^ 3(x-l)5 3 '^ x~2 3 {a;-2)2 

3(^ + MiV-(^)^(0;«o) + (-(^ + 8di + (;^-8)if(0,0;ao) + 

(^-4di) /7(0,l;ao)-(3^-¥)^(0'l;^)+ (" (^7+^'^! + (3P^-^')^(0, 2;x) + (- 

2diag , 2 dial , 13diag , diag 5diag , 7diag 46diao 8diao , 4di ap 8diao , 26diao , 

3 "^3(x-l)^ "T" 3 "^3 (a;-l) 3(a;-l)^ "^ 3 {a;-l)^ 3 3(x-l) "^ 3{a;-l)^ 3{a;-l)^ "^ 3 (x-l)^ ^ 

3Ml_L_7^i rfi I di 26di \ TT(, n_ X / 4d2 df 4 df df 205dj 

3 "^3{a;-l) 3 (x-l)2 "^ 3{a;-l)3 3(x-l)4y J^\^,^j^O)^ y,j,^i (F^"^ 9{a;-l)» 4{a;-l)4"^36 {a;-l)5 
46di 3di I 52di , 185di 28di 29 di , 27di , An'^di 835di 205di , 80 

3(a;-2) 4(^-1)"'" 9 (x-2)2 "•" 18(x-l)2 9(x-2)» 18(a;-l)» "*" 4{a;-l)4 "•" 3 (x-l)5 36(x-l)5 36 """3 (a;-2) 

70 56 13 I 56 355 10 Jj^ 155 _ 3zl1 _l 155 \ tr i' i n-T-'lJ- 

3(a;-l) 9(x-2)^ 18(x-l)^ ^ 9(^-2)^' 18(^-1)^' 3 (a;-l)i 6(x-l)^ 9(x-l)^ 2 "^ 9 )^\^i^^-^)^ 

( _ 1^2 ^3 I dlap I 13rfj gg , rfjag _ 5dfag 7dfag _ 23d^ ap _ 4dfao 2dfap _ 4dfap 

\^ 3"'l "0"r 3(x-l)^ "T" 6 "^ 6(a;-l) 6 (x-1)^ "^ 6{a;-l)^ 3 3(x-l) "^ 3 (x-1)^ 3(^-1)^' "T" 

13d?ap 35^2 7^2 ffi (ft 13^(2 N / d^iyi ^ ^A 

TT^ + ^ + 6{^-rT^ + 6(^-3(S^j^(l'l;"o) + ^(0,ci(ao);a:)(^ r' + Ji^- 

gg I "0 I ^^'^i "0 rfiap Sag 4di a| 14ag 32 gg 23diag 2ag 3di ag _ 20ag _ 

2(a;-l) "•" 2 "•" 9 x-l "•" 3(x-l) "•" 9(x-l)2 9(x-l)2 9 6 "•" 3(x-2) "•" 2(a;-l) 3(a;-l) 

4diag 17ag di ag 13ag .^2 , 25cii ap 4ap diap , 12 ap , 8ap , 4diap 32ap 

(x-l)2 "T 3(x-l)2 "f" (a;-l)3 3(x-iy "^^^"0+ 3 x-2 x-l "^ x-l "^3(^-2)2"^ 3 (x-l)2 3{x-l)2 

J. _,„ or, „.„ „j t;n„.. __ / 9rv4 _ A Srv3 R rv? S^n.? ^ ''"^g 8 ag 4ag 

~~(x-l)2"^(x-l)i'~ 



4dia 
3 



2diap I 32 ap , 4diap 50ap oq ^._ , /" 2ag ^4 8ag 8 "p , 32ag 12ag 

(x-l)^"^3(x-l)^"^(x-l)4 3(x-l)4 •3^«0-^^^2:-l ^"0 x-l"^3(x-l)2"r' 3 "^ x-l 

94n/2 _ 8_a -L 8"0.. _ 8ap , 8 ap , 09 , JJ 8 32 _ 4 , 32 _ 8 

^^"0 x-l "^ (x-l)2 (x-l)3 "T (x-l)4 ^ "^^"0 -^ 2^-2 x-l 3 (x-2)2 3{x-l)2 "T 3(x-2)a 3 (x-l)3 

14 50 \ U((\.^^\j^( W, n-^ -L *^ -L 1^*_^ 4diag Jdiog -1 q j 2 , Sdiag 4diag 

(Fii)!- - 3(x-i)6J ^ ^^' «o j + (^ - aioo "^ ^=1 + — 3 S^^ + 3(x-i)2 - -^^ ^i«o "^ ^:ri " (^rip 

2 fiiiag _L 1 c^ ^ _ 4diap , 4cti ap _ 4diap , 4di ap , 8di _ Ad\ 16di _ 2d\ , 16cti _ 4 d\ 



x — i)^ .^{x — L}^ I s ' -, . - v7 X— _L o x-l o^^x- 1;" ^ ^ 

Liflf!o_Llfi^ ^ 4diap I 4di gp 4diap , 4di ap , 8di 4di 16di 2di , 

j._l)a-^iO«l«0 ^_i -r(a;-l)2 (x-l)3 "^ (x-l)4 "T 2;-2 x-l 3 (x-2)2 3(x-l)2 + 

x^ - 3^^) ^(l;«o) + ((:^ - 16)F(0,0;ao) + ((:^ - 8di)^^^^ 
Sdi)i7(l,0;ao) + ((^-M)i^(l,l;ao) + 3g^-3(^-3^ + 6(^ 

23di I 131 I 28 di _ 56 _ 40di , 241 _ 31di , 20 _ 205di _ tt 2 

9{x-l)2 "•" I8(x-1)2 """ 9(x-2)i' 9(x-2)^ 9 (x-1)^ "•" 18(x-l)i' 4 (x-l)4 "•" (x-l)* 36(x-l)'^ 6(x-l)'^ "^ 

155 I vi^ I 35\ , rr/ I' V \ ( 4 ag _ dio* _ dfag '^l ag , ^^"p _ "p _ Z[!^ , ^ _ 

9{x-l)^ "•" 6 "•" G J ^^\^^\^0)^-^)y 16 4 16(x-l) "•" 4(x-l) """ 24(x-l) 4 (x-l) 24 "•" 4 

43df ag 193diag dfag _ 25diag _ 7r2ag 16ag _ 4d2ag 127c(iag 7r2og _ 95og 

108 ' 108 '" 4 (x-l) ~ 18(x-l) ~ 6 (x-l) "•" 9(x-l) ~ 27 (x-l)2 "•" 108(x-l)2 "•" 18 (x-l)2 ~ 54(x-l)2 "^ 
27r2 gg 107ag 95dfag 163 diag 13diag 13ag 3dfag 311diag 7r2a2 281ag 4dfag 

9 54 """ 72 24 18(x-2) "•" 9 (x-2) 8(x-l) "•" 72 (x-l) """ 4(x-l) 36 (x-l) "•" 9(x-l)2 
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295diag _ TT^gg 89ag _ dfgg llSdiag Tr^gg _ 35ag _ Tr^ag 305ag _ 205dj ap 

72 (x-l)2 6{a;-l)2 + 12 (a;-l)2 2{a;-l)3 + 24 (x-lV^ + 12{a;-l)3 4 (x-l)^ 2 + 36 ~ 36 + 

125diao I ndiap 10 ap . dfap 251diao n^ap . lllSao 38 dictp , 76ao 'idfap 32diao . 

4 "•" 3(a;-2) x-2 "i" 4(i-l) 18 (x-l) 6(x-l) "•" 36(x-l) 9(x-2)^ """ 9(x-2)^ 9 (x-l)'^ "*" 3(x-l)^ "*" 

TT^ap Sllap I dj gp _ 31d^Qo Tr^ap , 95ap _ 4dj ap 409diap , n'^ap 188ao , 

6 {a;-l)2 18(x-l)2 "^ (x-l)3 3(x-l)3 6 {a;-l)» "^ 4{a;-l)3 (a;-l)4 "^ 12(x-l)4 "^ 6 {a;-l)4 3(x-l)4 "T" 
27r^ap _ 374 ap _, 2035df _ 5615di , f di Qp _ t^iOp , _Qo_ _ ^4 _ 26 diag 2ciiag _ 16ag _ 8diag 
3 9 "•" 432 216 "•" \^ 2 2(x-l) """ x-1 "O 9 "•" x-1 3 {x-1) 9(x-l)^ """ 

34ag 58ag 23diag 4ag 3diag 41ag 8di ag 13ag 2cii gg Hag 59ag 50 diao , 

9 (x-l)'-' "•" 9 "•" 3 3 (x-2) x-1 "'"3(a;-l)"'"3(x-l)^ (x-l)^ (x-l)^' "•" (x-l)'-^ 3 3 "•" 

8ap I 2diQ;p _ 80ap 16ap Sdiap , 68 ap _, 4diap _ 24 ap _ 8diap , 42 ap _, 146ap _, 205 di 

x-2'^ x-1 3 (a;-l) 3(x-2)^ 3(a;-l)^ """ 3(a;-l)^ """ (x-l)^ (x-l)'-^ (x-l)^ "•" (x-l)"- """ 3 "•" 18 
16 I 15di I 2 I 32 lOdi , 26 _ lOdi _ 10 , 15di 36 , 205 di 

x-2 "•" 2 {x-1) "•" x-1 "•" 3(x-2)^ 9 (x-1)^ "•" 9{a;-l)^ 9(a;-l)a 9 (x-l)^ """ 2{a;-l)4 (x-l)^ "i" 18(x-l)^ 

520__310\ fj/n-^, \ I /' '^fQp t^l^p <^i «p , c^iap 13df ag , 29ciiag , dfgg 8di ag 4djag , 

9(x-l)5 g J J^{^,"^0)-^y 4 2 4(a;-l) "^ 2(x-l) 9 "^ 9 "^ x-1 3(x-l) 9(a;-l)2 "^ 

17diag 23dfag 59diag 2di ag 3dfag 41diag M^g 13diag dfag llciiag 25dfap 

9 {a;-l)2 + 6 ~ 6 ~ 3(x-2) 2(x-l) + 6 (x-1) + 3(x-l)2 2 (x-l)2 (x-l)^ + 2 (x-l)3 3 + 

73diap I 4di ap , d^fao _ 40diap _ 8 diap _ 4dfap 34diap , 2dfap _ 12di ap _ 4dfap 21diap _, 

3 "•" x-2 "'"x-1 3(x-l) 3(x-2)^ 3(x-l)^ "*" 3 (x-1)^ "*" (x-l)^' (x-1)^ (x-l)^ "•" (x-l)^ "•" 

205cij I55di 8di , 15 d^ rf^ I6di 5 df i3rf^ 5df 5di , 15d^ 18 di , 

36 9 x-2 "•" 4(x-l) "•" x-1 "•" 3(x-2)2 9(x-l)2 "•" 9(x-l)2 9(x-l)3 9(x-l)a """ 4(x-l)4 (x-l)4 "•" 

^~(J^"^(^^~(S^~6^"o + ^-3 (/_i)^ - 3(^^1)3 + (^z%r + 3 (;^°_°i)5+^j^(0,0;ao) + 

jdiap I 8di ap 8diap , 50di , 6 di 4di 4di , 6 di , 50di \ u^ci 1 ■ n,„ "l J- ( 9W, ^4 

jri)7 + (j3T)7 - (j3T)T + -3- + ^n - 3(a;-i)^ - 3(x-i)^ "^ (F^ryr "^ 3(x-i)5J ^ iU, i, ao j + l^^di Oq - 

^_i<^_32dio^ 8d^_ 8di<^^2^^^ 

c—1 3 X— 1 3(x— 1)^ -^ U X— 1 (x— 1)^ (x— 1)-^ -^ " X— 1 (x— 1)^ (x— l)'^ 

Jl ag I 50di I 6di 4di 4di , 6di , 50 di \ tt(, (). ^^\a_ f j2^4 ^i ^g ISdfag 4d2 gg 

^irT)t+^-+F^-3 (x-i)2-3(^_i)3"H(F:i)T+3(^_i)5J^U,U,aoj + (^diao-^:ri 3 "^^:ri - 

j£fH._H9^2„2 6 d^ag 4dfag 2df gg if;^2^,, , 4dfgp 4dj gp 4d2go 4d^ 25d2 Sd? 

3(^_i)2+i^aiao- x~i "^(F^^(F^~-^^^i"o + ^:rr-(i3T)7+(^3i)T-(^3T)T + -3- + j:rr- 

2tJf 2d2 , 3d2 , 25 df ^^ ^-^, 1 . „, ^ 38di , 68 , 63d2 85di n ^ 3^ 

3 (x-1)^ 3(x-l)3 ^ (x-l)4 "^3(2^-1)5 J -" l^' J^i "O; 3(x-2)"^3 (x-2)"^16(x-l) 24(x-l) 8(x-l) 4(x-] 

76di _ 152 _ 19^1 _L 317di , tt^ , 49 _ 19 dj _ 313di , tt^ 

9(x-2)2 9 (x-2)2 54(x-l)2 """ 108 (x-l)2 """ 36(x-l)2 "•" 108(x-l)2 54(x-l)3 108(x-l)3 "•" 36 (x-1)- 

949 _|_ 63dj _ 257di _ tt^ , 213 , 2035df _ 8705di _ 257r^ , 3965 _ 

108(x-l)3 "•" 16 (x-l)4 8(x-l)4 8 (x-l)4 """ 4(x-l)4 "•" 432 (x-l)5 216(x-l)5 72 (x-l)5 "•" 54(x-l)5 
257r 2 I 940^ I / 27r^dj , 47r^di , 27r^ di , f 4df 2dj , 4 df df , 25df 8di , 9di , 

72 "^27^"^!^ 3 (x-l)5"^3(x-l)5"r' 3 "^l^x-1 (x-1)^ "^ 3(x-l)a (x-l)4"r3 (x-l)5 x-2"^x-l"^ 

16di 8di 16di I 14 di , 2di , 50di _ 25di 4 3^ , 8 8 , 

3 (x-2)2 3(x-l)2 3(x-2)» "^ 3(x-l)» "^ (x-l)* "^ 3 (x-l)5 3 x-2 2(x-l) "^ 3 (x-2)2 3(x-2)3 "^ 

T(i^-(:?V-3(^-^) ^(0;«o) + (-(i^+8di + (^+8) i/(o,0;«o) + (-(:j^ + 

M+(;^+4di)F(0,l;ao)-j^-¥)i?(l,l;x) + (-(^+2(:^ 

4df dj 4 dj df 205df 46di 3(ii 52di 185di , 28di , 29 di 

x-l"!" (x-1)^ 9(x-l)i' "'"4(x-l)-* 36 (x-l)'^ "•" 3(x-2) "•" 4(x-l) 9 (x-2)^ 18(x-l)^ "*" 9(x-2)3 "*" 18(x-l)3 

27di I 835di , 205di , /_ .Sdj^ , 4 di 8di , 2di 50 di , J^ _ JI) 32 , 

4(x-l)4 "^ 36(x-l)5 "T" 36 "^ 1^ x-1 "T (x-l)2 3(x-l)a "^ (x-l)4 3(x-l)5 "^ x-2 x-1 3 (x-2)2 '^ 

4 I 32 20 6 50 I 50 \ tf fn- n.-.l I /^ '^'^1 I ^"'i ,. "^ '^i .. I "'l . 

3(x-l)2 "^ 3(x-2)» 3 (x-l)» (x-l)4 3(x-l)5 "^ 3 y -" ^U, «0j -^ ^^ x-1 "^ (x-l)2 3(x-l);^ "^ (a;-!)'' 

25df , 8di 5di 16di , 2di , 16di 10 di 3di 25dj^ , 25d^\ rrf-i.^ \ , 

3 (x-l)5 "^ x-2 x-1 3 (x-2)2 "T 3(x-l)2 "^ 3(x-2)3 3(x-l)» (x-l)4 3 (x-l)^ "^ 3 ^ ^ l-^i "Oj "^ 

((iz|)5 - 16)//(0,0;ao) + [^^ - 8d^^H{0,l;ao) + ((j^ - 8 di)i7(l, 0; ao) + ((^ - 

AriA n(l ^■rv \ - 80 I 70 , 56 , 13 56 I 355 , 10 tt^ , 

'iu^j nyi,L,U!o) 3(x-2) "^ 3(x-l) "^ 9 (x-2)^ "^ 18(x-l)^ 9(x-2)3 "^ 18 (x-l)^ "^ 3(x-l)-4 6(x-l)-' '^ 

9 (x-l)5+ 6 9 y ^VJ^'^lV"0;,a;;-h(^(^„;^)5 ^^ ^^l^)'J>^;+ l^l^:r-2 3(x-2)2 3 (x-l)2 + 3(x-2)3 
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x-1 

i 
12 



(x~l)' d (x—l)^ (x—l)^ d(x—l)^ (x~i)^ d(x—ip z ■ iz ■ \ X—l 

2di j_ 9 di j_ 25di \ TT(-\ .^\_ 16 H(0,0;ao) _ 8diH(0,l;ao) _ Sdi g(l,0;ao) _ 4df H(l,l;ao) _ ^o_ , 
(x-1)^ "^ (a;-l)4 "T (a;-l)&^^lJ-'"0; (^31)3 (S^Tp {x-l)^ {x-l)'= x-2 ^ 

Abdi 31 I 40 5di , 55 Mi 5 , 45di 83 , 205 di , 

4 (x-1) 4(x-l) "•" 3(x-2)2 3 (a;-l)2 "<" 12(x-l)2 3(x-l)3 4 (x-l)3 "•" 4(x-l)4 2(x-l)4 "•" 12(a;-l)5 """ 

9(a;-l)^ ~ 18(x-l)^ 18 6 ^ 2 (x-1) ~ 4(a;-l) ~ 3 (x-1)^ + 12(a;-l)^ + (x-l)^ ~ 4(^-1)^' ^ l2 ^ 

25iJiao diap _, 13 ap , 4iJiao _ 35ao _ 2ciiao _, 12ao i Ad\ gp _ 29ap _ 169ap 205 di . ( 2a(j 

3 x-1 "•" x-1 ^3(x-l)2 3 (x-l)2 (x-l)» "•" (x-l)3 """ (x-l)4 2(x-l)4 6 36 "T^^x-l 

9^4 8ag S "O ,. I 32ag , 12ag 8 ag 4ag „. o 8 ap , 8ap 8ap , 8 ap , oo^,_ 16 , 

2 I 32 I 8 32 , 4 I 8 50\ tt((\-^,\-u( r/ ^,4 , cflOp , IMiag 4dia| 

S^ + 3 (x-2)^ + 3(x-i)^~3 (x-2)i + (F^+(j:::TF~'3"j ^ (,U, oq j+ (^-aiOo + ^^T H 3 S^^ + 

^dial , „ , 2 I 6tJl"p 4diag 2 diag , 1 ^ , 4diap , 4di qq 4diao , 4di gp 25di 8 di , 

3(x-i)^ - II ditto + ^::j- - -j—^ + -j—^ + ibdiQo - ^rr + (F^TF ~ T^^W ^ WW ~ ^~ ~ ^^ + 

di I 16di I Adi 16di , 2di , 4 di ^ tj^i . „ x 32di , 82 , 35di 73 , 

x-1 "^ 3(x-2)2 "T 3 (x-l)2 3(x-2)8 "^ (x-l)a "^ (x-l)4 ^ -" I J^' «0 j 3(x-2) "^ 3 (x-2) "^ 12(x-l) 12(x-l) ^ 

28di _ 56 I 28di _ 323 _ 28di , 56 , 5 di _ 53 , 4di _ 29 , 

9 (x-2)^ 9(x-2)^ "•" 9(x-l)^ 36 (x-1)^ 9(x-2)^ "•" 9(x-2)^ "•" (x-1)'^ 4(x-l)'^ "•" (x-l)-* 2 (x-l)"* "•" 

^)i7(c2(ao),ClM;x)+(f^ + ^-^^;^-3(^+(;^ + 3(^ 

100 _ JJ_ I 8 I 8 _ 12 _ 100 _ \ TT(p^ r, n- T-^l -U (Ml- - 4di _ 4di , 6di , 

3 x-1 "T 3 (x-l)2 "^ 3(x-l):^ (x-l)4 SCF:^)^ y-"v^'^'^''^^"^l^x-l 3 (x-l)2 3(x-l)3 "^ (x-l)4 "T" 

4ag 4 gg 16ag 6ag 4 gg 2ag 2 , 4 gp 4ap , 4ap 4 gp -, ^ , /^ 8 
x-1 3(x-l)^ 3 x-l"r(x-l)^ (x-l)i'"^^^"0"r x-l (x-1)^ "^ (x-l)^' (x-l)i ^""0^ \^ (x-l)'^ 

8j i7(0;ao) + ((^^-4dij i^(l; ao) + ^ra - ^rr - 3(^1^2)^ " 3 (x-i)^ + 3 (1-2)^ " J^^ " (J^iyr + 

5di _ 16di , 2di I 16di _ lOdi _ 3 di _ 25di , 25 di 8 , 16 _, 8 _ 

x-1 3(x-2)^ ^ 3 (x-1)^ ^ 3(x-2)i' 3(x-l)i' (x-l)"* 3(x-l)'i "*" 3 x-2 """ 3(x-2)^ "*" 3 (x-l)^ 

16 I 8 W/p 1 n-rn /" ^"'i 2df 2df 3d2 25df 25 df \ . . 

3(x-2)a + (^^^ j -H (U, i, U, Xj + (^ F^-3(x-l)^ ~3 (x-1);^ + (i::^)^ + 3{x-l)f' + ^^ j ^ i^, i, i, Oq j + 

((^-4rff-(^+(S^ + 4)i^(0;«o)i?(0,l,l;x) + (-|^ + |^ + ^^-3(^ 

3(^+3^+(^+Tf^-^+(-(:^+8rfi + (:^ 

(^-4di) i^(l;«o) + ^-3(^-;r(^ + 3(^-(^) ^(0,l,ci(ao);x) + ((;^- 
36a2_^ + ^_^ + ^ + 48ao+((;^-24)i7(0;ao) + ((|:^-12di)F(l;ao) + 
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_20 

X — 



)___}^, 40 8 I 40 13 ]2 25^ I 25\ TT(r^ „ ( r^, \ n ( r^ V-r-^J- 

2 2{a;-l) 3(x-2)2 3(x-l)2 "^ 3 (x-2)'i 3(x-l)a (x-l)4 3-(^rT)F "^ 2 ^ -" '^'^J ^H"OJ) ^^Uao;, J-J "^ 

_ _£o_ _L „4 , ££0 _ 4ag _ 16a3 _ 6_a2 4ag _ 2ag , 1 0^2 , 4afl_ _ 4ao , 4ao _ 

^ x-1 "T "0 "T 2;_l 3(x-l)2 3 x-1 "T (a;-l)2 (x-l)3 "^ ^^^"O "T x-1 {x-l)'^ ^ (x-l)3 

(1^ - 16«o + (8 - (:^)i?(0; ao) + (4 di - (^)i/(l; ao) - ^ + ^(^ + 3^ 
3(x-i)^ - 3(x-^2)3 + (J^ + 2{^V + 2ll^-f)^(0'C2(ao),ci(ao);x) + (|rr- (^^ + 

8di 2 di I 50di _ J^ , _V)_ , 32 4 32 , 20 , 6 , 50 _ 

3(a;-l)3 (x-l)4 "^ 3(x-l)5 x-2 ^ x-1 "^ 3(x-2)2 3(a;-l)2 3 (x-2)3 "^ 3(x-l)a "^ (a;-l)4 "^ 3{x-l)5 

3 I 8 8 I 11 5 25^_125\ 77-/1 n n ( ^, \- ^\ -U ( - ^ -U JLlS^ - 

2{a;-l) ^ 3 {x-2)'^ 3(a;-2)» "^ 3 (x-l)3 (x-l)4 3(a;-l)5 6 ^ -" V^' '^' ^H^Oj, -^J "^ \^ x-1 "^ (^-1)2 

4(jf , dj 254 8 di _ 9di_ _ 16cii , 8di , 16di 14di 2_di 50di , 

3 (x-l)-'' ^ {x-lY 3(x-l)5 "T x-2 x~l 3(a;-2)2 "^ 3 {a;-l)2 ^ 3(x-2)a 3(x-l)3 (x-l)4 3{a;-l)-> '^ 

25 oil I 4 I 3 8 I 8 11 .. I 5 I 25 , 125 \ it|'-| -1 n- t^ -^ /' JM, _ 

3 "^ x-2 "^ 2(x-l) 3 {a;-2)2 "^ 3(^-2)^' 3 [x-l)'-^ ^ (^-1)* ~^ 3{a;-l)E' ^ 6 ^ ^ l-L, i, U, Xj -^ ^^^^3jp- 

4rfr(^-8di + (^ + 4)i/(0;ao)i^(l,l,l;x)+(i^-(^ + 3(i^-(^ 

8di I _Mi_ I 16q!i Ml 16di , 14 di , 2di , 50cii _ 25di , / _ 16q!i , o j , 

x~2 "^ x-1 "^ 3 (x-2)2 3(x-l)2 3{a;-2)^ "^ 3(a;-l)^ "^ (x-l)4 "^ 3 (ai-l)-^ 3 "^ l^ (a;-l)-' -^ O Ul -^ 

(;^ + 8)/7(0;ao)+(-(3S|. + 4^?+(3^+4di)i7(l;ao)-^-2(^ 

TTi^-(^-3(:j^-^)^(i'i'^iM;^) + ((3^-^ 

/ _ 1M]_ _L 6 di _ 4di , 3di _ 25 di , / 8di , 8 _ cyA tt(o. ^ \ , ( 4df 4di _ 

l^ a;-l "^ (x-l)2 (x-l)i' "^ (x-l)4 (x-1)^ "^ V(^-l)^ (x-1)^ Z^y r! yj, «o; -^ \^ (a;_i)5 "^ (a;-l)5 

19 J \ trn-rv ^ J- ^0 IZ 40 I 4 , 40 31 1 25 , 

IZ. aijrL\^L,a.Q) ^ ,^_^ 2(^_1) 3 (x-2)2 "^ 3(a;-l)2 ^ 3{a;-2)^ 3 (a;-l)^ (a;-l)4 3{a;-l)-' ^ 

f ) i:f(l,ci(ao),ci(ao);x) + ( ^^ - 4 di - ^-^ +4)i7(0; aoM2, 0, l;x) + (|4 - 3(i^ - 
3(1^ + 3^ - (^ + (8 - (S^) ^(0; «o) + (4di - (^) /7(1; ao) - ^ 

32 I 1 32 I 5 I 17 I 25 25\ tr/o r\ „ ( n \- 'r\ \ ( ^cii , 16 di , 

3 {x-2)2 "^3(x-l)2 3 {a;-2)^ "^ (x-1)^ "^ 2{a;-l)4 "^ 2(x-l)^ 2 ) ^y^^^'^^y^^'^ "^ '^ \ x-2^ Z(x-2)'^ ^ 

8di Wdi I 8di I 16 15 32__ 1 , 32 5 17 25 , 

3{x-l)2 3 {a;-2)^ """ (x-l)4 "•" x-2 2 (x-1) 3(x-2)2 3(x-l)2 ^ 3(x-2)^ (x-1)^ 2{x-l)4 2 (x-1)^ """ 

f )i/(2,l,0;x) + ((^ -4 di + (^ -2)F(0;ao)^(2,l,l;x) + (|A _ ^^^ _ ^^ + 

3^^ - (^ + (8 - 0^) ^(0; «o) + (4<ii - (;^) i:^(l; ao) - ^ + 2^ 

3(a;-l)^ ~ 3 (^^2)^ + (i^ + 2(x^-l)4 + 2{^^ " f j^(2' 1' ^i (oo); x) + (^ - ^^7:^ + 4 di + ^^^ - 
4di /I . \ 77/1.^, \ I 16 15 32 1 I 32 5 17 25 , 



I 16 15 32 _ 1 I 32 5 17 _ 25 

"•" x-2 2(x-l) 3 (x-2)2 3(x-l)2 "I" 3 {a;-2)3 (a;-l)» 2(x-l)4 2{a;-l)5 

25 A 7j-/r> / \ / \ \ , Z' 2an r. 4 Set? , So^n , 32 a?, , 12a?, Set?, , 4 0??, n a 2 

fji/(2,C2(ao),ci(ao);x) + (^-2a^-^ + 3(^ + ^^ + ^-(^ + (^-24a2 

8ao , 8 Qn 8an 1 8an 1 QO „, 1 8H{0;ao) , 4di H{l;ao) 6,4, 4 6 

3 {x-iy-i (x-l)4 



.g 42 gg 28ag 

x-1 "•" (x-l)2 



y-- V-, -^ v-u/, -i \-^uy, -/ , ^^_j^ y ^_^ . 3(a;-lj^ ' 3 ' x-i (x-lj^ 

IL _L 8 QQ _ 8ao I Sap , 09 ^ , 8J^(0;Qo) 1 4di H(l;ao) 6_ , 4 , 

x-l "^ (x-l)2 (x-l)3 "^ (x-l)4 -^<3^ "Q-^ (^_i)5 -^ (x-1)^ x-1 "^ 3(x-l)2 "T" 

50 50\ 77/ ^ / X r, „^ /A. ^x , Z' 7a4 4 28 a» 28ag 112a| 

I^Qq , 0/1 ^,2 I 28ao 28qo I 28ao 28ao 119^ 24 g(0;a(]) 12di -g(l;ao) , 21 

3(^ - T(iV + (^ + 3(i^ + ¥) ^(^iM,ci(ao),ci(ao);x) + 
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4di H{l;ao) 



Tp^ - JT^ + (^ + (^ - ^T^ - li^ - f ) Hici{ao),C2iao), ci(ao); x) + ( ■ 



{x 

"O I ^4 I -* "0 

a;_l -t-«0"r x-1 3(x-l)2 3 



4 ai 



4a,'^ 



16an 6 a 



" "0 I 



4a, 



0_ 



2a: 



16 



(x-1)^ (a; -1)3 
4 I 16 2 



fe + I2ai + 



4ao 



4ao 



+ 



4ao 



4 ap 



0"^ x-1 (x-l)2 "^ (a;-l)3 (x-l)4 

^ + ^)F(c2( ao),0, ci(ao);x) + 



16ao + ^_2 21-1 3 (x-2)^ 3{a;-l)^ + 3 (^-2)3 (x-l)i' (a;-l)4 ' 3 y 

/" Sag _ 5 ag _ lOag lOap , 40 ag 15ag _ lOag 5 a§ _ „„ 9 _ lOap , 10 ap _ lOap , 

\^2(a;-l) 2 x-1 "^ 3(a;-l)2 "^ 3 '^ x-1 (x-l)'^ "^ (x-l)^ "^^"O x-1 "^ (a;-l)2 (x-l)a "^ 

^^ + 4000-^ + ^77:;^ + 
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I^^rp- -r "iu c«o - ^^2 -r 2(x-l) "T 3(a;-2)^ + 3 (x-l)^ ~ 3 (a;-2)3 "^ l^^Tj^ "^ {^TTTJ 



-^ 5 , 10 



if) /7(c2(ao), ci(ao), ci(ao); x) + 32 H{0, 0, 0, 0; x) + 



6 ; 



12 



{x-iy 



12 //(0,0,0,ci(qo);x) + 



((F^-4di-(;^ + 12)i7(0,0,l,0;x) + (-(^ + 4di+(^-12) i7(0,0, l,ci(ao);x) + 
- 12 - (^) //(0,0,ci(ao),ci(ao);a:) + [^ - j^) H{0,0,C2{ao),ci{ao);x) + (^^ - 



8 di -(^31) 



^ + 8JF(0,l,0,0;x) + (- (i^-4(ii + (j;^ + 4) H{0,l,0,ci{ao);x) + 



0^ + 4df + (1^ - (i^ - 4) i/(Oa, 1, 0; X) + ( (1^ - 4ci? - (1^ 

4) i7(0,l,l,ci(ao);x) + ( - j^ + 12 di - j^ - l2)H{0,l,ci{ao),ci{aoy,x) + (j^. 



(x-l)5 



^di-j^ + ^) H{0,2,0,ci{ao);x) + (- j^ + A di + j^ - a)h{0,2,1,0;x) + ( ^^ 



4di 



(S^ip 



^+4 H{0,2,l,ci{ao);x) + [-j^+Adi + j^-A\H{0,2,C2{ao),ciiaoy,x) + 



(x-iy 
4 

(a;-l)E' 



(a;-l)'i 



8 i:f(0,ci(ao),0,ci(ao);a;) + ( (j^iyr - 28J H{0,ci{ao),ci{ao),ci{ao);x) + \6 + 
(x-iY- J H{0,ci{ao),C2iao),ci{ao);x) + y ^^^^y, - 4J i7(0, 02(00), 0, ci(ao);x) + ( 10 
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i:f(0,C2(ao),ci(ao),ci(Qo);x) + (16 



4d? 



16 

(a;-l)^^ 



- i7(l,0,0,0;x) + 



(a;-l)'''> 



8 d 



{x-l)\ 

^^ - 4di + (j^) i:f(l,0, l,ci(ao);a;) + ( - (^ + j^ + ^) ^(1,0, ci(ao),ci(ao);x) + 



h^ + 7:^:nV + 4di 



^)i:f(l,0,l,0;x) + '^^ 



{x-iy 

4 di 



4 i7(l,l,l,0;x) + 



^ - e) //(l,0,C2(ao),ci(ao);x) + (^i^ - 8 di - ^^^ - 8)i:f(l, 1, 0,0;x) + 

12dl 



(x-iy (x 

l^-J^-^d, + j^ + 4]H{l,lAciiaoy,x) + (-^ + 4dl + ^ + 8d,-j^^ 



12d? 



(S^:TP 



4d^ 



_ 12 di 

1 (a;-l)-' 



ir-8di + v^^ + 4 77(1,1, l,ci(ao);x) + 



4dj 



(x- 



^ + 12(ii + (j;^+4) i7(l,l,ci(ao),ci(ao);a:) + ((;|:^-(j;^-6) i:f(l, 2, 0,ci(ao); x) + 

t^-q) i7(l,2,l,ci(ao);x) + (-(^ + 



r4V + 73;^+6F(l'2>l'0;x) + 



4 di 

(^^TF ( 
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^ + 6) i:?(l,2,C2(ao),ci(ao);x) + (8-(^)i/(l,ci(ao),0,ci(ao);a:) + ((i^+(^ 
j if(l,ci(ao),ci(ao),ci(ao);a:) + (^ - (^^ + (j^ijir + 6 j i:f(l, ci(ao), £2(00), ci(ao); x) + 



4- (:^) /i'(2,0,0,ci(ao);x) + ( - (3^ + 4 di + ^^ - 4Ji:f (2, 0, 1, 0; x) + (^^ 



Ad 



1 - (^ + 4) ^(2,0,l,ci(ao);a;) + (lO - j^'^ i7(2,0, ci(ao),ci(ao); x) + (^j^ - 
8) i7(2,0,C2(ao),ci(ao);a:) + ((^-8) i:f(2, 1, 0,0;x) + (^^^^ - 2)i7(2, 1,0, ci(ao); a;) + 



(^ + 4di - (^ + 2) i?(2, 1, 1, 0; X) + ( (^ 



4di+(j3i)F-2) F(2,l,l,ci(Qo);x) + 



10 



10 



H{2,l,ci{ao),ci{ao);x) + 



4di 



(^-1) 



5 + 4 di + 



(S3l)F 



8U/(2,2,0,ci(ao);x) + 



4 di 

(x-iy 



4di 



IS=TP 



+ 8 i7(2,2,l,0;x) + 



M 



{x-iy 



^^ + 4 di + j^ -8]H{2,2,l,ci{aoy,x) + 
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(^ - Ml - j^ + 8j H{2, 2, C2(ao), ci(ao); x) + [A- j^j H{2, 02(00), 0, ci(ao); x) + 

10 in^ n(0 r^(^\r^(rv'\^(r^'\-'y\ 4 H(ci (ao),0,0 ci (ao);a:) 12 H{ci{ao),0,ci{ao),ci{aoy,x) 

4f/(ci(ao),0,C2( ao),ci(ao);x) . 8 H{ci(ao),ci{ao),0,ci{ao);x) _ 28 _H"(ci(ao),ci(ao),ci(ao),ci(ao);z) . 
(x-l)5 ^ (x-l)5 (x-l)5 ^ 

6 H(ci(ao),ci(ao),C2(ao),ci(cn));x) _ 4 H{ci{ao),C2{ao),0,ci{ao);x) 10 _g(ci(ao),C2(ao),ci(ao),ci(ao);a;) , 
(a;-l)5 (a;-l)5 ^ (a;-l)5 ^ 

fffn-'r^ / 63df 19df ^9 df 63dj ^O^Sdf 2035df 38di , 85 di 76di 
-"^^'-^^z \^ 16(a;-l) ^ 54(x-l)^ "•" 54(^-1)^' 16(a;-l)4 432 (x-l)'' 432 "•" 3(x-2) "•" 24(a;-l) 9(x-2)^ 

317di I 313di , 257di , 8705di , 5615di _ 4 tt^ _ 68 , IStt^ , 37 , 8tt^ , 
108 (x-1)^ "•" TOSOJPTp" ^ 8 {a;-l)4 "*" 216(x-l)^ """ 216 x-2 3(a;-2) """ 8(x-l) """ 4 (x-1) """ 3{a;-2)^ """ 

152 I Stt ^ 49 87r^ , Stt^ 949 , 25 tt^ 213 , 25tt^ 3965 , 

9{x-2)^ """ 12(x-l)^ 108(x-l)^ 3 (a;-2)^ """ 4{x-l)^ 108{a;-l)^ "•" 8(x-l)-4 4(x-l)4 "•" 8(x-l)^ 54(x-l)'^ """ 

3C3 I 1 fi/-, I 2 TT^ In 2 9^2 i„ 9 257r ^ 9^o\ ,TT(r, ^f 2n'^ di . Air^di . 2n^di An'^di . 

(jrT)F + ib(,3 + (^_i)6 - ^vr in ^ ^^ - ^^ j + i;i (^, Xj (^ - ^^2" + 3(a;-2)^ + 3 (x-1)^ ~ 3(x-2)^ + 

27r^dl I 47rf_ _ IStt^ Svrf 7r^ , 87r^ 5_jrf 177r^ 257r^ 7C3 _ 1^3 _ 

(x-l)4 "•" x-2 8(a;-l) 3 (a;-2)^ 12{a;-l)^ """ 3(x-2)''' 4{a;-l)i' 8(x-l)4 8 (x-1)"' ^ 2(a;-l)-> 2 

37r ^ In 2 , q„2 !„ 9 i 257r ^ \ , tr|'i . ^\( _ 27r^di , 7r^ di _ 27r^di , Tr^d] 257r^cii _ 3C3cii _ 

(x-l)5 -^<37r mz-^ g ^ -^r!;^i,xj^^ 3(x-l) "^ 3(a;-l)2 9(x-l)3 "^ 6 (x-l)4 18(x-l)5 2 (x-l)5 

7r^ln2iJi I /_ li^ I __!^ 4dj ^f 205df 46di , 3di 52d] 185di , 

{x-lY' ^ \ x-l^ (x-l)2 9 (x-l)3 "^ 4(x-l)4 36 (x-l)^ "^ 3{a;-2) "^ 4(x-l) 9 (x-2)2 18{a;-l)2 "^ 

28di I 29 di _ 27di , 835cii , 205di _ 80 , 70 , 56 , 13 _ 56 , 

9{x-2y-^ "•" 18{x-iy-^ 4(x-l)4 "•" 36{a;-l)^ """ 36 3(a;-2) "•" 3(a;-l) """ 9 (a;-2)^ """ 18(x-l)^ 9(^-2)^' """ 

355 I 10 TT^ I 155 I Tif _ 155^ Utn- ^, ^ _i_ /' _ 8 di , 4di Sdi , 2 di _ 

18 (x-iy-i "^ 3(a;-l)4 6(x-l)5 "^ 9 (a;-l)5 "^ 6 9 ^ ^ l^, ttoj "^ ^^ x-1 "^ (a;-l)2 3(x-l)a "^ (x-l)4 

50di I 16 10 32 I 4 I 32 20 6 50 , Ml^fTfn n- ^ ^ J- f — 

3(a;-l)5 "^x-2 z-1 3(a;-2)2 "^ 3{a;-l)2 "^ 3 (x-2)3 3{a;-l)» (x-l)"* 3(2:_l)5 "T 3 ^ -" l^, U, «o; "^ ^^ 

4^1 I 2 dj 44 , df 254 , 8 di 5di 16di , 2di , 16di lOdi 3 di 

a;-l"^(x-l)2 3 (a;-l)3 "^ (x-l)4 3(a;-l)5 "^ x-2 x-1 3(x-2)2 "^ 3 (x-l)2 "^ 3(x-2):^ 3{x-l)8 (x-l)4 

_|^ + 2Mi^ ^(0, 1; ao) + [j^ - 16) //(0, 0, 0; oq) + ( (1^^ - Sdi) F(0, 0, 1; oq) + ( (;j^ - 

57r2 I 257r^ 2IC3 1 33C3 , tt ^ln2 , 3^2 1^ 9 _|_1257i^\ _ _8dijf_ , _377r2 , _6Mijf_ _ ^^Itt^ , 

6(x-l)4^18 (x-1)'^ 4(x-l)^"r' 4 ■^2(x-l)'i"^2^ m ^ -f gg ^ 3(x-2) "^ 6 (x-2) "^ 48(x-l) 48 (x-1) ^ 
7din^ _ IOtt^ I 37di7r2 _ 8477r^ _ 7diTr'^ , Mtt^ , 125cii7r2 _ 144l7r^ , ISdin^ _ 
9(x-2)2 9 (x-2)2 "•" 54(x-l)2 432 (x-l)^ 9(x-2)i' "•" 9 (x-2)i' "•" 108(x-l)^ 432 (x-1)^ "•" 8(x-l)4 

1097r^ 24l7r4 , 205din^ 1557r2 7(3 85 C3 1 14C3 , 6IC3 14C3 1 25(3 

24 (x-l)4 720(x-l)^ "•" 216 (x-1)-' 54(x-l)^ x-2 16(x-l) """ 3(x-2)2 ">" 24 (x-l)^ 3(x-2)^ """ 8 (x-l)^' 

43C3 275C3 _ 1175C3 _ 4Li4| .j. 1 _ In^ 2 , In ^2 _ 47r2 In^ 2 , 4^2 i„2 9 , 67r2ln2 _ 

16(x-l)4 16 (x-l)'i 48 (x-l)^ -^ ^1^14 2 6(x-l)'i "T" 6 3(x-l)-> ^3^ ^^^ ^ "^ x-2 

157r^ln2 47r^ln2 37r^ln2 , 47r^ln2 57r^ln2 337r^ln2 257r^ln2 , 25^2 1^ 9 , tt* 205 din^ , 3057r^ 

8 (x-1) (x-2)2 4 (x-l)2 "T (x-2)i' 4 (x-l)^' 8(x-l)4 8(x-l)-> "^ 8 '^ ^"^^ ^ "^ 30 432 "^ 432 ' 



E.5 The B integral for A; = and 6 = 1 

The £ expansion for this integral reads 

X(x, e; ao; 3 + die; 1,0,1, gs) = x B{e, x; 3 + die; 1, 0) 

= h^}f^ + 6(1'°) + e6(i'°) + £26(1.0) + o (^3) 



(E.5) 



where 



6(i'0) _ _i 

"-1 — 2' 



, (1,0) _ ag I ^ _ _^ I "0 _ 1^ _L 3ag ag «o 1 o „,2 Qp , 

"0 — 4 (x-1) "^4 x-1 "T 3 (x-l)2 3 "^ 2 (x-1) (x-l)2 "T 2(x-l)i' "T -^ «0 x-1 "^ 

0^ - 0^ + (^ - 4ao + (1 + (^) i:^(0; ao) + (1 - (^) ^(0; X) + ^^^^ 
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77a3 _ 
18 
dicio 



,(1,0) _ _dia^ _ diaf^ 3Qg , ^ , 13^1 ag (Jiag _ 3ag_ _ 2diag 23 gg _ 

"l ~ 8 8(x-l) "•" 4 (x-l) "•" 4 "•" 18 "'"2 (x-1) x-1 9{a;-l)2 "•" 18(x-l)2 

23di Q§ _ 3diag 53a§ 2diag _ 47ag _ rfiag 31af) ISlaf, 25dia() ,_ diap 

12 4(x-l) "•" 12 (x-l) "•" 3(x-l)^ 12 (x-1)^ 2(x-l)'^ "•" 12 (^-1)^^ "i" 12 "i" 6 "•" 2 (i-l) 

7«o _ 2diao I 4 QQ I rfiao _ Uap _ 2diao , 49ao _ 121 gp , / _ j4_ _ ^^4 _l if^ 
3(a;-l) 3(x-l)2 "^ (x-l)2 "^ (a;-l)3 3 (a;-l)» (a;-l)4 "^ 6(a;-l)4 6 '^ \ x-l "O "^ ^^-i 

4 °o ^ I 1^ _ ^ I 4 gg _ 2gg _ i r, 2 , 4go _ 4go , 4go _ 4 gp , -, f^ _ 5 
3(a;-l)2 "T 3 x-l "^ (x-l)^ (x-l)^ -^^"O "T a^-l (x-l)2 "^ (a;-l)3 (x-l)^ "^ ^-""0 2(x-l) 

5 5 I 5 I 37 _ 13\ TT(o. ^ \ I /'S? I _5 5 , __5 5__ _ 

3(a;-l)^ 3 (x-l)^ "^ 2(a;-l)4 "^ 6(^-1)^^ 6 ^ -^ (U, ao; "^ ^^ g "^ 2(x-l) 3 (x-l)^ "^ 3(a;-l)^ 2(x-l)4 

6{x-iy^ j-"lU,Xj+ (^ 2 2 (x-l) + ~3— + ^=r - 3(x-l)^ ~ '^"1"0 - ^^r + J^TTj^ ~ (F^ + 

((^-(:^ + 2)^(0;«o)i^(i;x) + (-^-^ + |^-3j^ + ^-a + (^- 

Qq _ « ^2 , 2go_ _ 2go , 2 gp _ 2gp , o^ _ 4H(0;gp) _ 2dig(l;gp) _ 5 , 5 _ 

(x-1)^ " "O ^ x-l (x-1)^ "^ (x-1)^ (x-l)4 "^ '^"0 (x-1)^ {x-iy^ 2(x-l) "^ 3(x-l)^ 

3(^ + 2(:^ + ^#TF-f) i^(ciM;x) + (-4- (;^) ii^(0,0;ao) + ((:^- 
4)ii-(0,0;x) + ( - (1^ - 2di)F(0, l;ao) + (2 - j^) ^(0, ci(ao);x) + ( - ^^ + ^^ - 
2) ^(1.0;^) + (0^ - (^ + 2)ff(l>ci( ao);x) - ^^(-^(goW.0).) ^ _^ _ ^ _ ,^ 
^(1,0) _ 

"2 — 

dfgg dia* dfgg digg Tr^gg 7gg Tr^gg 7 gg 43dfgg 349di gg dfgg 2di gg 

16 2 "I" 16 (x-l) 2(x-l) 24 (x-l) "•" 4(x-l) 24 "i" 4 108 "•" 108 4(x-l) "•" x-l "•" 

TT^gg 7gg 4 dfgg 133digg "^ ^°o , 191gg 27r^ gg 569gg 95dfgg 85di gg 3djgg 

6(x-l) x-l + 27(x-l)^ 108(x-l)^ 18(x-l)^ """ 54(x-l)^ + 9 54+72 8 "*" 8(x-l) 

203digg TT^gg 353gg 4djgg 31digg ^^"o . 407gg djgg 283digg Tr^gg 

72 (x-l) ~ 4(x-l) + 36 (x-l) ~ 9(x-l)^ + 8 (x-1)^ + 6(x-l)^ ~ 36(x-l)^ + 2(x-l)i' ~ 72(x-l);^ ~ 12(x-l)^ + 

331gg TT^ al 1091gg 205dfgp 475 digp , 2gp dfap digp , Tr^gp 13 gp , 4cijgp 

36(x-l)^ 2 "•" 36 36 "•" 12 "•" 3(x-2) 4 (x-l) 9(x-l) "•" 6(x-l) 36(x-l) "•" 9(x-l)^ 

73digp TT^go , 35go t^i^O , 173digp , Tr^gp 875go , 4dfgp 937digo Tr^gp , 

18 (x-1)^ 6(x-l)^ """ 3 (x-1)^ (x-1)^ """ 18 (x-l)i' "•" 6(x-l)i' 36 (x-1)^ """ (x-l)* 36 (x-l)* 6(x-l)4 "•" 

413gp I 27r^go _ 737gp , ( <hj4 1 c^i^o _ .^ _ Q ^4 _ 26digg _ 2digg 12 gg Sdigg _ 46gg 

9 (x-l)4 "•" 3 9 "•" \^ 2 "•" 2(x-l) x-l "^ "0 9 x-l "•" x-l "•" 9(x-l)2 9(x-l)2 "•" 

154gg 23digg 3di gg 53gg Sdjgg 47gg 2di gg 31gg 131 gg SOdigp 2digp , 28go , 

9 "•" 3 "•" x-l 3(x-l) 3 (x-l)^"'"3(x-l)^"'"(x-l)i' 3(x-l)i' 3 3 x-l "'"3 (x-l)"*" 

Sciigo 16go 4di gp , 68gp , Mi aq 98gp , 242gp , 205 di 4 , 17cii 53 , 8 

3(x-l)^ (x-1)^ (x-1)^ "•" 3(x-l)^ "•" (x-l)4 3(x-l)4 "•" 3 "•" 36 x-2"'"4(x-l) 4 (x-l) """ 3(x-2)^ 

13di I 317 I 13di _ 371 _ 17 di , 193 _ 205di n^ , 266 tt ^ 

9(x-l)^ "•" 36 (x-1)^ "•" 9(x-l)^ 36(x-l)i' 4(x-l)-* "•" 12(x-l)4 36 (x-1)^ 6(x-l)^ "•" 9(x-l)^ 6 

l^^nfn-n, "i _L /' _ IT^l^ _L ^^£t 13q!i I 17 cii , 205^1 205 di , 4 , 53 8 

g JIl{U,U!o)-\-y 4 (x-l) "^ 9(x-l)^ 9(x-l);^ "^ 4(x-l)4 "^ 36(x-l)^ 36 ^ x-2 ^ 4(x-l) 3 (x-2)^ 

317 I 371 193 77if 266 , 3ir ^ , 266\ tt(o. „\ , f d-lap _ 3 digg rffgp _ 

36(x-l)^ "^ 36(x-l)i' 12 (x-l)4 6(x-l)^ 9(x-l)-' '^ 2 "^ 9 ^ -" l^' -^J "T \^ 4 2 "^ 4(x-l) 

■^digg _ 13dfgg 77digg _ df gg 6digg 4dfgg _ 23digg 23dj gg _ 131digg 3dfgg _ 53digg 

(x-l) 9 "•" 9 x-l + x-l + 9 (x-1)^ 9(x-l)^ + 6 6 + 2 (x-l) 6(x-l) 

1J2„,2 ,i'7J.„,2 j2 „,2 •31J.„,2 okj2 — -,„-,, . j2 — -, , , /i^2„,„ „, o^2„,„ 



3digg _ IMfgg TTdigg _ dj gg 6digg 4dfgg _ 23digg 23d'f gg _ ISldigg _Mjgg _ 53digg _ 

2 (x-l) 9 "•" 9 x-l + x-l + 9 (x-1)^ 9(x-l)^ + 6 6 + 2 (x-l) 6(x-l) 
4dfgg 47digg df gg 31ciigg 25ci^ gp 121digp _ t^fap , 14di gp , 4dfgp gdi aq _2dfgp 

3 (x-1)^ "•" 6(x-l)^ '^ (x-1)^ 6(x-l)i' 3 "•" 3 x-l "•" 3(x-l) "*" 3(x-l)^ (x-1)^ (x-1)^ "*" 
34digo I 4dfgp 49digp , 205df 230di , dj di idj 49^1 , rff 37di 

3 (x-1)^ "•" (x-l)4 3 (x-l)4 "•" 36 9 "•" 4 (x-l) 3(x-l) 9(x-l)^ "*" 18 (x-1)^ "*" (x-l)^' 6(x-l)^ 

4rfj I 49di \fJ(-,.^,\ \ ( ^^ ^'W(9-Tl+/'^°o+4rv4 ^^gg 16gg 64gg 24gg 

(JTTjT + 3(^_i)4J^li, aoj + (^2(x-l)5 - — j ^ i^' ^) + yi^ + 4"0 - IT^ + 3 (x-1)^ " ^^ + ^^ " 

16 "g , Sag _L 42^2 _ 16 gp , 16gp _ 16gp , 16 gp _ r., , J0_ _ 20 , 20 _ 10 _ 



; (x-lj-^ ' (x-lj* 3 (x-lj" '36 y ' 4 (x-lj 3(x-lj 9(x-l)^ ' 18 

^ + 3(f^)^a;«o) + (,(:^-^)F(2;.) + (i# + 4a^-^ ^ _^ ^ „_ 

16 "g , Sag _L 40^2 _ 16 gp , 16gp _ 16gp , 16 gp _ r., , J0_ _ 20 , 20 _ 10 
x-1)^ "^ (x-1)^ -^^O«o x-l ^ (x-1)^ (x-l)i' "^ (x-l)* "^"0+j._i 3(x-l)^ "^ 3 (x-1)^ (x-l)* 

3(^ + f)i7(0,0;ao) + (-f-^ + j(IV-3(FV+(^ + 3(^ 

^fiiiag 32di gg 8digg 8digg ^ . , o , 12c;igg Sdi gg 4digg ooj^ 8di gp , 8digp 8digp , 
8 digp I 13di I 5di lOdi , lOdi 5di _3LA_^ ff^'n ^ ■ n, r.\ j- U ( ^ ■ ^\ ( J^lhI^iL^ j- ( 4di , 

(F^TF + ^- + j:^ - 3 (x-1)^ + 3(x-i)i ~ (F^ryr - 3(x-i)& j ^ lu, i, ao j +ii (,i, xj (^ 3 ^^_^y, + y-^ri + 
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2di 4di I di I 37di , 4 , 5 8 3 , 8 , 5 13 

(x-l)2 3 (a;-l)8 "^ (a;-l)4 "^ 3 (x-l)5 "^ x-2 "^ 2(a;-l) 3 (x-2)2 (x-l)2 "^ 3(x-2)3 "^ 3 (x-l)^ 2(x-l)4 

3(^ + f ) i/(0;ao) + (-(:j!^+(j^-8) /7(0,0;ao)+(-(jJ^+(3^-4di)i7(0,l;ao)- 
3(l4F + 'f)+ (-(:^ + 4di + (^-8)i7(0;ao)^(0,l;x) + (((;^-8)/7(0;ao) + 

( A di _Arl\ U(-\ ■ r^ \\ .J_ I 5 8 3__ I 8 I 5 IJ 37 , 

\^(x-l)5 ^"'^J^y^^^O)^ x-2^ 2 (x-l) 3(x-2)2 (x-l)2 ^ 3 (a;-2)3 "^ 3(x-l)3 2(x-l)4 3 (x-l)5 "^ 

2di I 4di di 37di 4 5 , 8 , 3 8 5 , 13 i 

(i-l)^ "•" 3(x-l);^ (x-l)4 3(x-l)^ x-2 2 (x-1) "•" 3(x-2)^ "•" (x-1)^ 3 (^-2)^' 3(x-l)^ """ 2{a;-l)4 "•" 

1RW2« 4rffao I 4d2 gp ^d2Qo , 4d2^o , 25d2 df 4df 2df ^"'i . ^ ffn ^ ■ n^ I 

ibdiao - ^^rr + (^31)^ - (^31)^ + (^rryr + -3- + i^r - 3 (^_i)2 + j^zTj^ - (iriyr j ^ (i, i, "o j + 

-ni^cn^«o;,x;^^ 4 -r4(a;_i) 2(x-l) 2 9 x-1 "•" x-1 """ 9(x-l)2 9(x-l)2 "•" 9 """ 6 

gg , 3di gg _ 103a§ 4diag 95a§ di Qp _ 31a§ _ 131 ag _ 25diao , 2qo_ _ diap , 

3{a;-2) "•" 2(a;-l) 12(a;-l) 3 (x-l)'^ "•" 12(a;-l)2 ">" (x-1)^ 6{a;-l)3 6 3 "•" 3::-2 x-1 """ 

lOap 4ap I 4ciiao ISap 2diao , 71 gp , 4diap 49ap _, 121ap , 205iJi , f "^ ctp , 

3(a;-l) 3{a;-2)2 "^ 3 (x-l)^ 2(x-l)2 (x-l)^' "^ 6(x-l)^ "^ (x-l)* 3 (x-l)^ "^ 3 "^ 36 "^ l^ x-1 "^ 

0^4 Sap , 8"o 32a» 12ag 8 ag 4ag „ . o 8 ap , Sap 8ap , 8 ap 00^^ , 

10 20 I 20 10 74 I 50 \ E7 fn • n-n^ -^ /^^rn-^-L '^l^O l^diag 4diag 4diag 

S^ ~ 3(x-i)2 + 3 (x-iy-^ ~ (F^ryr - 3(x-i)5 + T j -"iU,aoj + (^c(i 00 + ^:73- 3 I^rr + 3[x-iy^ + 

1 9W, n/2 _L 6'^l"0 4dia| 2di gg . „ , 4ciiap , 4di gp 4diap , 4di gp , 25di , 5c(i lOdi , 

lOdl _ 5di _ _3^^i \ TJ-/-I . ^ ^ I 16g(0,0;ap) 8 dif/(0,l;ap) 8dig(l,0;ap) 4 d^g(l,l;ap) ^ 

3(a;-l)^ (x-l)4 3{x-iy' J^y^'"^0)-\ (x-iy ^ (a;-l)^ ^ {x-lf-' ^ (x-1)^ z-2 "^ 

17di 53 I 8 13di I 317 , 13di 371 17di , 193 205di 

4 (a;-l) 4(x-l) "•" 3{a;-2)2 9 (x-l)'^ "•" 36{x~iy^ "•" 9 (x-1)^ 36(a;-l)^ 4 (ai-l)* "•" 12(2:-1)'* 36(a;-l)"' 

3(l^ + (:^ + 3f:^ + (-(:^ + (^-8)i^(0;«o) + (-(^ 

^1^ 8 3 I 8 I 5 13 3;L__l37\ tt(', „ (^ \-^\j.(o- 

x-2 "^ 2(x-l) 3 {a;-2)2 (x-l)^ "^ 3(^-2)^' "^ 3 (x-lj-^ 2(x-l)4 3(x-l)^ "^ 3^ ^ l^l, CUaoj, -i-; "^ (^^ 

2 , Wm-n-.-.^ffr"> 1--r^ I Z' "0 ^ ^°0 4ag 4 gg o^3 , 6^0 '^ "0 , ^gg 9 

(j^jy^ j Ji (U, ao j-H i^, i, a;j + (^ ^n + ^- - iTT + 3(^_i)^ - »ao + i:rT ~ (F^ + (j:^ + ^^"o " 

4 gp I 4gp 4gp , 4 gp _ 9^ , 8g(0;a(]) , 4di -f/(l;gp) , ^ 13 , _^ 11 _ 

x-1 "^ (x-iy^ {x-iy-i "^ (x-l)'' ^^"0^ (x-1)^ "I (a;-l)-' ^ 2;-l 3 (x-l)^ "^ (a;-l)^ 2{a;-l)4 

3{a;-l)5 ^ 2 ^-"'>^U"0;,CHQoj,X;-h ^^2 (x-1) 2 x-1 + 3(x-l)^ ^ 3 + x-1 (x-l)^ ^ (x-l)* 

fin-^ _ 2_So _L 2ao _ 2gp , 2 gp , o ^ , 1 , 8 , 2 _ 8 , 1 , 

""0 x-1 "^ (x-l)2 (x-l)a "^ (x-l)4 -rO«0 x-2 "^ 2{x-l) "^ 3 {x-2)2 "^ 3(x-l)2 3 (x-2)3 "^ (x-l)3 "^ 

(;j^ - f )f(c2( ao),ci(ao);a:) + (16 + (j^) i:f(0,0, 0; ao) + (16 - (j^)ii'(0,0, 0; x) + 
( (14^ + 8di) ^(0, 0, 1; ao) + ( (j^ - s) F(0, 0, ci (ao); x) + (^j^^ + 8di) iJ(0, 1, 0; ao) + 

((:^-4^i-(:?V + 8)^(0'i'0;^)+ ((^ + M)^(o,i,i;«o) + (-(^ + 4rfi+(:^ 

8J ff(0, l,ci(ao);x) + ( (^^i)5 -6j H{0,ci{ao),ci{ao);x) + (^2- (^^^s j ^(0,C2(ao), ci(ao);x) 

o J - \ , . / /I /V2 oj - \ 



(x-l)5 
di 



;ao) + 

4d2 



r ^d,- j^ + 2)h{1,1,0;x) + [j^ - j^ + M, + j^ -2) H{l,l,c,{ao);x) + 
, (^ + (3;3i)5 - e) i:f(l,ci(ao),ci(ao);x) + (2-(;j^) ii-(2,0,ci(ao);x) + ((^- 
2) i7(2,l,0;x) + (2-(^) i7(2,l,ci(ao);x) + ((;^-2) //(2,C2(ao),ci(ao);a;) + 



(x-l) 
_ 4 di 
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4 H{ci(aa),ci{ao),ci{ao);x) 2 H{ci{aQ),C2{ao),ci{ao);x) _ j^ _ 3 tt^ , 2n^ , Stt^ _ 2-n'^ 

{x-iy-' "•" ix-lY' x-2 %(x-l) "•" 3(a;-2)2 "i" 9 (a;-l)2 3(x-2)3 

Ttt^ I Stt^ I 377r^ 21(3 _ , iZCs , tt 2ln2 _ 1 „2 1„ o _ 1737r ^ _ . 

36 (x-l)3 "^ 4(x-l)4 "T 18 (a;-l)5 4(a;-l)5 "T" 4 "^ 2(x-l)5 2^ ^"^^ ^ 72 ^• 

E.6 The fi integral for k = 1 and 5 = 1 

The e expansion for this integral reads 

T{x, e; Qo, 3 + die; 1,1,1, gs) = x B{e, x; 3 + die; 1, 1) 
where 



(E.6) 



5(1-1) _ _i 

"-1 — 4' 

r,(l-l) _ "u I ^ _ "o I "o _ ^ I 3"o _ "i) I °o I i^ _ QQ I 
"O — 8(a;-l) "^ 8 2 (x-l) "^ 6(a;-l)^ 3 ^ 4 (a;--l) 2(x-l)^ "^ 4(x-l)i' "^ 2 2(x-l) "^ 

2(^ - T(l^ + 2(^ - 2«o + (K y(^) ^(0; «0) + (K 2(i^ 



,(1,1) _ diag diag gg gg 13diag gg digg 23gg di gg ^^"o.. 

"1 16 16(a;-l) "•" 2 (x-1) """ 2 "•" 36 6(x-2) "•" 4(a;-l) 12(a;-l) 9(x-l)^ "•" 36(a;-l)^ 

101 gg 23digg 5gg 3 digg 5gg 2gg ciigg 7gg dia^ 37gg 167gg 

36 24 +6(x-2) 8(x-l) + 2(x-l) 3 (x-2)^ + 3(x-l)^ 3 (x-1)^ 4(^-1)^' + 24 {x-l)'-^ + 24 + 

25iJigo 7go _, d\ao gp _, lOgp _ digp _, llgp _ 4 gp _, digp 37gp 

12 3 {x-2) "•" 4(x-l) 12(x-l) "•" 3 (x-2)2 3(x-l)2 "•" 6(x-l)2 (x-2)3 "•" 2(x-l)3 12 (x-l)^ 

rfigp I 55go _ 145 gp , /" _ "o _ ^ , 1^ _ 2gg , 8gg _ 3_gg 2gg _ gg _ c ^2 , 

(x-l)4 "T 12(x-l)-4 12 "^ l^ 2(a;-l) 2 "^ x-1 3{x-l)^ "^3 x-1 ^ [x-l)'^ {x-l)'^ O Ug "T 

2gp 2gp , 2 gp 2go , q , ^ 5 16 , 7 , 8 5 16 , 

a;-l (x-l)^ "^ (a;-l)^ (x-l)* "^ ° "0 "^ x-2 x-1 3(x-2)^ "^ 4 (x-l)^ "^ (a;-2)^ 4 (x-l)^ (a;-2)4 ^ 

3 I 43 ^S tri'n. ^, ^ I ( _^ 7 I __5 3 43 ,43 4_ , 

2(a;-l)4 "T 12 {x-l)-' 12 ) ^V^'''^^) ^ \x-l 4 (x-l)2 "^ 4(x-l)3 2(a;-l)4 12 {a;-l)5 ^ 12 x-2 "^ 

16 8 I 16 \ TT(p.. ™^ I / dial dia^ 4 digg digg ctiag o j 2 St^l^o , 

3 {a;-2)2 (x-2)3 + (a;-2)4 j "" '^'J' ^J + 1^ ^ 4(x-l) + 3 + ^^T ~ 3{a;-l)2 <3"1 "o 2{a;-l) + 

'^I'^O "^l "p _]_ /I ^, ^„ I rfigp _ di gp I digp di ap _ 25di _ rfi _i_ di di _, 

(x-1)^ 2{a;-l):^ ^ *U1«0 -^ ^_i (x-1)^ "^ (x-l)^ (a;-l)4 12 4(a;-l) "^ 3 (x-l)^ 2(^-1)^' "^ 

(i^v) ^(i;«o) + ((:^-(j^-(j^ +i)^(0;«oMi;^) + (4(^-r#Ty-f -^ + 

"p I 2 gg _ gg _L l£o I 3 gg _ 3gg _ 2 gg Qp , 2 gg _ gg _ o „2 _ _go_ , 

x-l "^ 3{a;-2)2 3(x-l)2 "T" 3 "^ 2(x-2) 2(x-l) (x-2)2 ^ (x-l)^ "^ (a;-2)» 2{a;-l)3 "^ "O x-2 "^ 

gp _i_ 2 gp gp 4 gp _, gp , 8 gp gp , a^, _ 2 g(0;gp) _ di H(l;gp) _, ^ _ 

x-l "T (x-2)2 (x-l)2 (x-2)3 "^ (x-l)a ^ (x-2)4 (x-l)4 "T '^"O (x-l)5 (x-l)5 + x-2 

_5 16 I 7 I ^ 5 16 I 3 I 43 _ 25\ tt(.. (^ \. ^\ , 

x-l 3 (x-2)^ "^ 4{x-l)^ "^ (x-2)i' 4 (x-1);^ (x-2)4 "^ 2(x-l)4 "^ 12 (x-l)-' 12^ ^ l^U^Oj, J-J "^ 

i:f(0,0;ao) + (7:^^-2) ^(0,0;x) + f-7-^-di) F(0, 1; ao) + f - t^^tts + 



^J___l_1^ f7n ^-.('^^VT-'i -H"(ci(gp),ci(gp);x) . 16 g(c2(gp),ci(gp);x) 47r^ tt ^ vr^ 7 

(x-l)-'' + ^J -H(^i,ci(^aoJ,a:j ^j^jp ^ (j32p ^ (J^ip" + 6(x-i)^ ~ "6" ~ i 



, (1,1) _ dfgg _ 5digg d^gg _ 5digg _ Tr^gg llgg _ vr^gg 11 gg _ 43dfgg 427di gg 

"2 ~ 32 ~ 16 + 32 (x-l) 16(x-l) 48 (x-l) + 8(x-l) 48 + 8 ~ 216 + 216 + 
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7digg 5gg dfgg . 83digg ^^^og 47gg . 2 dfgg 157digg tt ^gg io»gg 

36(x-2) ~ 9 (x-2) ~ 8(x-l) "^ 72 (x-l) + 12(x-l) ~ 9(x-l) + 27(x-l)^ ~ 216(x-l)^ ~ 36(x-l)^ + 54(x-l)^ "•" 
TT^ gg 218gg 95dfgg 301 digg 41digg 28gg 3dfgg 9digg Tr^gg 151gg lOdigg 

9 ~ 27 """ 144 ~ 48 ~ 36(x-2) + 9 (x-2) "•" 16(x-l) 8 (x-l) 8(x-l) """ 24 (x-l) + 9(x-2)2 

26gg 2dfgg 25digg Tr^gg 533gg dfgg 319digg Tr^gg 221gg 

9 (x-2)2 9(x-l)2 + 12 (x-l)2 + 12(x-l)2 72 (x-l)2 + 4(x-l)3 144 (x-l)^ 24(x-l)3 + 36 (x-l)3 



TT^g^ 199g;^ 205d? 



"ij "0 I 175digp I 97digo 209 gp c^iQQ 281digp , Tr^gp , 191gp 74 digp , 

72 "•" 8 "•" 18(x-2) 18(x-2) 8(x-l) 72 (x-l) "•" 12(x-l) "•" 36(x-l) 9(x-2)2 """ 
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29ag lOlag 23 diag 3diag lla§ 3dia§ Tag 4di a§ lOag 2diag 13ag 

18(x-l)2 + 18 + 12 ~ 4(x-2) + 12(x-2) + 4(a;-l) 2(x-l) + 3(x-2)2 3(x-2)2 3 (x-l)2 + 3(a;-l)2 
2di a§ 6ag diag _ 37ag _ 167a§ _ 25 diap , diap , 37ao _ di ap _ 21ao _ Miap _ 

(x-2)^ "•" (a;-2)^ "*" 2 (x-l)^' 12(^-1)^' 12 6 "•" 2(a;-2) "*" 6(a;-2) 2(x-l) 4(2:-l) 3 (a;-2)^ 

14ao I 2iJiQ;o 17ao _i_ 4diap 4 ap diap , 17ao 16iJiQ:o _i_ 40ap , 2 diap _ 55ao i 

3{a;-2)^ "^3 (x-lj^ 12(x-l)^ "^ (a;-2)^ (^-2)^' (x-l)^ "^ 3 (x-l)^ (a;-2)4 "^ (a;-2)i "^ (x-l)4 6(x-l)4 "T" 

145 QQ I 205di I / ^ I _^ I 4 I 4ag 4«g Bag 4a3 16ag 6 a§ 6ag Bag 4 gg 

6 "•" 72 "^l^ z-2"'"x-l"'" "0"l"x-2 x-1 3 {x-2)2 "''3(a;-l)^ 3 x-2 "•" x-1 "•" (x-2)2 (x-l)^ 

^"o „ _|_ ^"o „ _|_ 1 2 o-^ -I- ^^2- - ^^2- - ^ "»„ -I- "^"0 „ -I- 16ao _ 4 ap _ 32ao , 4ao _ i c ^ JJ_ , 

''n I 64 7 32 I 5 I 64 6 43__ , 25\ zjfn.r^ \ j_ d^^ _ Jll4_ j_ 

■^ 3 (a;-2)^ (x-l)^ (a;-2)^ "^ (x-l)^ "^ (x-2)4 (x-l)* 3{i^^ "^ 3 ^ -" V^' "0^ "^ l^ 2 2(x-2) "^ 

„4 S/V, ^3 o^, „,3 n ^, „,3 ,1W, ^,3 0^,^,3 „ ■5^, ^,2 q j, „,2 /1J, „,2 OJ, „,2 ^j, „,2 



20 

X-1 ._, y^ ^1 y^ ^j ^^ ^j ^^ ^, y^ ^, y^ ^, „v- -; " / \ - ^y-^ "I 

d\ olq Bdiag 2diaQ 2 diag 4diOQ 2diag j_aJ 2 3c(iag 3diag 4diag 2diOg 4di ag 

2(x-l) 3 ^^^ '1=1 3(x-2)^+3 (x-l)^+"^l"0~^r2- + ^:rr+ (x-2)^ ~ (x-1)^ ~ (x-2)3 + 



'-y^—i-j i X — A X—l a(X — A)' 6 (X—l)^ ^ u X — Z X—L (X — A)^ (X — l)^ (X — Z)^ 

_^l£^0 _Q^ n I 2di ap 2diap 4rfiap i 2di gp i Sdiap 2di ap 16diap i 2di ap , 25di 8di , 10 cii , 

[x-iy-i O"l«0-r X--2 x-1 (x-2)^ "^ (x-1)^ "^ (a;-2)3 (x-l)» (x-2)4 "^ (x-l)4 "T" 6 ^-2"^ a;-l "T 

32di 7di 16 di I 5di , 32di 3 di 43di \u/-,.^, \ , 8 H{0,0;ap) , 4diJJ"(0,l;ap) , 

3(x-2)^ 2(x-l)^ (x-2)3 "T 2{a;-l)3 "^ (a;-2)4 (a;-l)4 6(x-l)" ^ -" V^^' "0'' "l (x-l)^ ^ (x-l)-'' ^ 
4di H(l,0;ap) 2d^g(l,l;ao) 34 rf^ 4 40(j^ 155 116di 88 47 di , 103 
(x-iy^ ' (aPTp 3(a;-2) "•" 2:-2 "•" 3(x-l) 12 {x-1) "•" 9{a;-2)^ 9(x-2)^ 24(x-lY """ 12(x-l)^ 

16 di I 24 _L 25di _ 103 , 32 dx _ 80 _ 9cii , 145 _ 205di -n ^ , 

(x-2Y ^ (x-2)3 "•" 24 (x-l)3 12(x-l)3 "I" (x-2)'i (x-2)4 4 (x-l)* ^ 12(a;-l)4 72(x-l)^ 12(x-l)^ "*" 

19di 28 dx I 17di , 12 dx 3di 16 di , dx , 43di , /^ 4 di , 64 , 4 

2{a;-l) 3{a;-2)2 "^ 6(x-l)2 "^ (a;-2)3 2(x-l)3 (x-2)4 "^ (x-lY ^ 6 {a;-l)5 "^ l^ (x-l^ ^ (x-2)5 "^ (x-l)5 

4j i7(0; ao) + ( - (^r^ + (|z|^ + (|:^ - 2d^ii{\; oq) + 2(^=27 " 2l^ " 3{a;-2)^ " i2(J-i)^ + 

16 I 5 3 16 43 _L 43^ U(l n ( rv V -y^ J- f .32_dx 64 1__ , 

3 (x-2)3 "^ 12 (a;-l)3 (x-l)4 (a;-2)-''> 6 {a;-l)5 ^ 6 ^ -^ |^1, Cil^Uoj, x; -^ ^^(a,_2)5 (x-2)5 (a;-!)-''' ^ 

AM(n-n,r.'\ NO l-T^-^-f 5ag ag , 3 ag 5q.3 2ag lOag 2ag .3 15ag 

3ag lOag 2 ag lOag ag , n ^,2 , 5ap 2ap 10 ap , 2ap , 20ap 2 ap 40ap , 

a;-l^(x-2)^ (x-1)^ (x-2)3 "^ (x-l)3 "^^ "0"^ :c_2 x-1 (a;-2)^ "^ (x-l)^ "^ (a;-2)3 (a;-l)3 (a;-2)4 "^ 

2ap 1 o ^, I 4H(0;ao) , 2dx H{l;ao) 20 , 89 , 80 27 40 , 49 , 80 

(x-l)4 i^ «0-^ (^_i)b -I (2^-1)5 x-2"^4(x-l)"^3 (x-2)^ 4{a;-l)^ (a;-2)3 "^ 12 (x-l)3 "^ (x-2)4 

(x-i)4 6 (x-if^ 4 J^y'^^y"o),ci{ao),x)-\-y^ ^^_^^ 4 x-1 + 3 (x-l)^ ^ 3 +2(x-l) {x-lY ^ 

"p q„,2 gp I ap ap I ap , a 64H{0;ap) 32dx H{l;ap) 2 , 1 , 4 , 

2(a;-l)3 "^"0 x-l"r(x-l)2 (x-l)3 "^ (x-l)4 "r*"0 (2:_2)5 (x-2)5 x-2 "^ 4(a;-l) "^ 3 {a;-2)2 "^ 

3(i^-3(^ + 2(i^+ (3;^ + (3;^-i) H{c2{ao),ci{ao);x) + [8+j^') H{0,0,0;ao) 
{^-J^)HiO,0,0;x) + (^j^ + Adi^ H{0,0,l;ao)+(^j;^-4.+ j^^ H{0,0,ci{ao);x) 
((F^ + 4di)^(0,l,0;ao)+((|^+(:j^-2di-(^-(^ 

2d?) iJ(o,l,l;ao)+(-(|i^-(i^ + 2di+(;^ + (3;^-4) i7(o, 1, ci(ao);x) + (^^^ - 
3 + J^) H{0, ci (ao) , ci (ao); a:) + ( - (^ + 1 - j^ ) ii"(0, C2 (ao), ci (ao); x) + ( ^^i:^ - 
^-j^ + ^)h{1,0,0;x)+ [-^-^ + ^-1) H{l,0,c,{aoy,x) + [-^ + 
;j32y^+(jri)F-2t^i+(^z|)Tr- (^31)17 + lj i:/'(l, l,0;x)+ (^^^^iyr- (^3277- (^3T)^ + 2 di- (^z|y7 + 

2 i\ tm 1 „ ^„ N. „\ , / 2 di , 80 , 2 o\ 0-/1 „ /„ \ „ ^„ N. „\ , / 32 di 



+ 
+ 



(^-1) /i'(l,l,ci(ao);x) + (-(|^+(j^ + (;^-3) F(l,ci(ao),ci(ao);x) + (^^ 
(^-(S^ + l) i^(2,0,ci(ao);x) + (-f4,+ (;^+(^-l)//(2,l,0;x)+ (\^ 

64 1 I i\ tr^o 1 „ /^, \.^\ I / 32 di I 64 , 1 i\ tr/o ^ /^ \ ^ z^, \.^x 



,-^y 1,-^-j-y / \ v-^~^; v-^-^; 1,-^-j-; / \\-^—^j 

{x%^-jl^ + ^) ^(2>l>ci(ao);x) + (-(^+(;j^+(j^-l) //(2,C2(ao),ci(ao);x) + 

2 _g(ci(go),ci(gp),ci(ap);a;) , H(ci(go),C2(go),ci(ap);x) , 32 H(c2(ap),0,ci(go);x) _ 80 -H"(c2(go),ci(gp),ci(gp);x) _ 
(x-l)5 I (x-l)5 ^ (x-2)5 (x-2)5 

77r^ _l_ 77r^ , IItt^ , tt^ _ 5tv^ _ n^ , Stt^ , 7 tt^ , 47r^ , 

6 {x-2) "•" 16(x-l) "•" 9 (x-2)2 "•" 8(x-l)2 3 (x-2)3 36(a;-l)3 ^ 3(x-2)4 "•" 12(x-l)4 ">" (x-2)E> """ 
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437r2 28C3 2IC3 I 17C3 1 247r2ln2 , 7r2ln2 1^2 1^0 1977r^ 15 

36 (x-l)5 (x-2)5 8 (a;-l)5 "T" 8 "^ (a;-2)5 "^ 4(x-l)5 4^ ^^^ ^ 144 4 

E.7 The fi integral for /c = 2 and 5 = 1 and di = -3 

The e expansion for this integral reads 

X(x, e; Qo, 3 + die; 1, 2, 1, (/_b) = xB{e, x; 3 + die; 1, 2) 
where 

"-1 — 6' 

, (1,2) ^ "g , "^ , 5«5 5a4_ ^ 10«(S , 5a* 

3(xao-2ao-a;) ~'~ 3(x-2) """ 3{xao-2ao-x) 4(x-2) """ 12 (x-1) 3{xao-2ao-x) """ 6 {a;-2)2 """ 

"g I Sag "g I lO^g 20ag "g , 20ag 4^3 _ Sag ag 

12 "•" 3(a;-2) 3 (a;-l) """ 3(xao-2ao-x) 9(x-2)2 "•" 9(x-l)2 "•" 9{a;-2)3 9 6(x-2) """ 2(a;-l) 

Sag Sag ag lOag ag 20 gg 9 ap , ap . 1 "0 

3(x ao-2ao-x) """ 3{a;-2)2 3 (x-l)2 3(x-2)3 """ 6(a;-l)3 """ 3(a;-2)4 """"O 3(a;-l) """ 3(a;ap-2 ap-a;) """ 3(x-l)2 

«0 _L QQ I 80ap _ 4ao , / 1 1 1 1 80 , 160 \ rrfn.. ^\,(_ 1 1 1 _ 

3(a;-l)^ "^ 3 (x-l)* "^ 3(x-2)^ 3 "^ \^3 (x-1)^ "^ 3 "^ 3{a;-2)^ "^ 3(x-2)e ^ -"l^U, «o;-^ \^ 3(x-l)^ "^ 3 

80 _ 160 \ ^(-0. ^\ , g(ci(ap);x) / 80 , 160 \ n(r.(rvn^- t\ -^ 80 In 2 , 160 In 2 _ 11 

3 (x-2Y 3(x-2)e^-"v^''^^"^ 3 {ai-l)'^ "^ l^3(x-2)^ "^ 3{a;-2)e ^ ^\'-^\^^l^-^)^3(x-2y^^3{x~2)'i 18' 



/,(1:2) _ 1 J" 37aag 31ag 37ag _ £^ _ 245xag _ Sag 161ag 6Sag _ 

"1 ~ apa;-x-2ao \ 72 + 36(x-2) 72 (x-1) 12 72 2 (x-2) + 72(x-l) + 18(a;-2)2 

5 gg Hag 91xag 13 ag 12Sag 40ag 25ag 20ag S9 ag 307ag 61xag 6S ag 
6(a;-l)2 + 12+9 + 18(a;-2) ~ 36(x-l) ~ 9 (a;-2)2 + 8(x-l)2 + {x-2)'-^ 36(a;-l)3 72 ~ 3 +9(x-2)~ 

"g _ 43gg _ 26Sag 400gg 20ag 1880ag _ 9Sag 1091 ag _ 1„2„^^ , 623xap , 

6(a;-l) 3 (x-2)^ 72(x-l)^ "^ 9 (a;-2)3 "^ 3(^-1)^' "^ 9 (x-2)4 18(x-l)4 "^ 72 9^ xao "^ 54 "^ 

14 gp 3Sgp , 2ap _, 61ap _ 248ap _ 9 ap _, 767r-^ap 3760ap _, Tr^gp 9Sap _, 

9(a;-2) 12(x-l) "•" 3 (x-2)^ """ 36(x-l)^ 9(x-2)'-i 4(a;-l)3 """ 9(x-2)4 9 (x-2Y """ 9(a;-l)'i 18 (x-1)* """ 
807r^ap _ 5120ap _ Tr^ap 1 160 In^ 2 ap , 320 In^ 2 ap 1 160 In 2 ap 1 320 In 2 ap , 2-k^ ap , 8S9ap 1 Tifx , 
9(a;-2)5 9 (x-i)-' 9(a;-l)5 "*" 3 (x-2)4 "•" 3(a;-2)-''' "*" 9(x-2)4 "i" 9(x-2)5 """ 9 """ 108 """ 9 "*" 
85x , /_ xag 2ag ag 19xag 20ag 13 ag 20ag 4ag 2ag S2xag 20ag 

S4"'"\^ 3 3(x-2) "•" 3 (x-l) "•" 9 """ 9(a;-2) 9(a;-l) 9(x-2)^ """ 9(x-l)^ 9 9 9 (a;-2) """ 

22ag 40ag 14 ag 80ag 2ag 4gg 28ggg 2 ag 2ag 2ag 160 ag 4ag 

9(a;-l) + 9(a;-2)^ ~ 9(a;-l)^ ~ 9(^-2)^' + 3 (x-l)'-^ + ~3~ ^ 3 Ic^^ [x-l)'^ ~ (x-l)^ ~ 3(a;-2)4 + 3(x-l)* ~ 

A ^2 _ llx ap _ 128ap , 31ap , 1S2 ap _ 37ap _ 16 ap , 47ap _, 2080ap , 97ap , 2240ap _ 
^"0 2 9(x-2) "^2(x-l) "^9(x-2)2 9(x-l)2 (x-2)3 "^ 18(a;-l)3 "^ 9 {x-2)* ^ 36(x-l)4 "^ 9 (a;-2)5 

47ap _ 37 ap , x _ 88 , Ji)_ , 104 _ 25 _ 160 , 1 _ 832 _ 139 _ 

18(x-l)^ 12 "'"6 9(a;-2) "•" x-1 "•" 9 (a;-2)^ 18(x-l)^ 9(^-2)^' "*" 9 (x-l)^ 9(1-2)4 36(x-l)* 

2560 _ 47 _ 640 , 3\ utn.^.A 1 /""""o 1 °o "0 ^^"""o ^°"o 1 ^^"0 1 ^°°o ,, 

9 (a;-2)5 18(a;-l)5 9(x-2)6"^4y -"^U, «o;-^\^ 2 "^ x-2 2 (x-l) 6 3(x-2) "^ 6(a;-l) "^ 3(a;-2)2 

2"n ^ I ag 26xag lOag Hag 20ag 7 ag 40ag ag 3 ■ o , 3ag 
3(a;-l)2 "T" 3 "T 3 "^ 3 (x-2) 3(x-l) 3(a;-2)2 "^ 3(a;-l)2 "^ 3(x-2)3 (x-l)^ ^ "O ^'^■^"O-rs-l 

3ag 3 ag 80ag 2ag .^ 2 , 73xap Sap 7ap , 20ap , Sap 40 ap 3ap 
(x-1)^ "^ (x-l)^ "^ (x-2)4 (a;-l)4"r""0"r' 6 3(a;-2) 6(a;-l) "^ 3(a;-2)^ "^ 3(x-l)^ (a;-2)3 (x-l)^' 

320ap 320 ap lOap 25x , 2 , 1 10 1 , 80 , 1 , 240 , 2 , 

(x-2)4 (x-2)^ 3 6 "^3 (x-2)"^6(a;-l) 3(x-2)^ 3 (x-l)^ "^ 3 (a;-2)3 "^ {x-l)'-^ ^ (^-2)* "^ (ai-l)* "^ 

_320 _i\ f7,'i.^ \ I /^ 2xap , 112 ap 8ap , 320ap , 8ap 4ap 2x 112 , 8 

{x-2)'^ ^)^\^^^0)^y 3 "^ 3(x-2)-4 3(a;-l)4 "^ 3 (a;-2)'^ "^ 3(a;-l)-' 3 3 3(a;-2)4 "^ 3(a;-l)4 

S44 I 8 _640 \ rr/o X un . ^\ , / ^«p "p 1 "p 1 "p 1 19^«o 1 23ag 

3 (x-2)ii + 3{x-lf ~ 3{x-2f ) -" VU, "0 J -H (,1, Xj + ^^ - -g- - 3^^^ + g ^^_-^^ + — + ^1" + is (x-2) ~ 

13ag lOag 2 ag 49ag 2&rog _ 16 ag Hag 26ag 7ag 40ag "o 1 

18(x-l) 9(a;-2)^ + 9(a;-l)^ 36 9 9(a;-2) + 9(x-l) + 9 (a;-2)^ 9(x-l)^ 9 (x-2)'i + 3(a;-l)3 "*" 

19ag 14x gg gg ag 2 ag ag 4 ag ag 80ag 2ag 9ag 73^ gp I28ap , 

6 "•" 3 '^ x-2 x-1 {x-2Y "•" {x-iy ^ {x-2Y {x-lY 3 (x-2Y^ Z{x-lY 2 18 9(a;-2) """ 
31ap I 152 ap _ 37ap _ 16 ap , 47ap , 144 ap , 73ap , 320ap _ 47ap , 61ap , 25x , 

2(a;-l) "•" 9(x-2)2 %x-lY (x-2Y ^ 18(x-l)3 "•" (x-2Y ^ 36(x-l)4 """ 3 (x-2)5 18(a;-l)5 "•" 36 """ 18 """ 

( ~ 3(x-i)4 + 3(x-i)t' + 3 (x-iY + 3{:x\f ) -^('^' "°'' + ( (^^ ~ (^^ ~ (^^ ~ Tx^w) -f^Cls^o)- 
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88 _|_ JiL I 104 _ 25 _ 160 , 1 _ 224 _ 139 _ 640 _ 47 , 
9(a;-2) """ x-1 ">" 9 (x-2)2 18{a;-l)2 9(a;-2)3 """ 9 (x-l)3 3(x-2)4 36{a;-l)4 3 (x-2)5 18{a;-l)5 """ 

160ao I 320 gp _ 160 _ 640 640 \ tt(', . ^ \_ 160 640 640 \ tt(„ (^ \. „\ , 

(x-2)4 "T (a;-2)5 (a;-2)4 (x-2)5 (a;-2) e^^lJ-j^O; 9(x-2)4 9 (a;-2)5 9(j:_2)e ^ -" V^2l«o;, -t; "^ 

/'_ 4a: QQ _ 320ao 4ao _ 640 ap . 4ao , 8ao , 4 a: , 320 i 4 , 1280 i 4 i 

l^ 3 3(x-2)4 3(a;-l)4 3(a;-2)5 """ 3(x-l)5 '^ 3 "^ 3 "^ 3{a;-2)4 "^ 3{a;-l)4 "^ 3 (^-2)5 "^ 3(x-l)5 "^ 

^^80 ^ Wm n- r^ \ I /" 43;ap , 320ap , 4 gp , 640ap 4ap , Sap , 4x 320 4 

3(a;-2)6^ -fll^U, U, Uq; "^ \^ 3 "T 3(a;-2)4 "^ 3(x-l)4 "^ 3(x-2)5 3 (x-l)5 ^ 3 "^3 3 (a;-2)4 3(x-l)4 

3{^^ ~ 3 {/-i)5 ~ 3{S^ j ^(0' O5 2;) + (2x00 + |fz^ + (^^ + ^i^ - (1^ - 4ao - 2 X - 

160 2 640 2 640 \ ij/n 1 • n, \ 1 /" 23; gp , 112ap 2ap , 320 ap , 2ap 

(x-2)4 (a;-l)4 (x-2)5 ( x-l)^ (x^2)6 ^ -" *>^' -^' "0^"^ l^ 3 "^ 3(a;-2)4 3(x-l)4 "^ 3(a;-2)5 "^ 3(x-l)5 

4ap _ 2^ _ 112 , 2 _ 544 , ^ 640 \ tri^pi „^ (^\. ^\ , ( _ 320ap _ 640ap , 

3 3 3(x-2)4 "^3(^-1)4 3 (x-2)5 ^ 3(x-l)'''' 3(^-2)6^ ^ l^U, Cil^aoJ, J-J "^ (^ 3(x-2)4 3 (x-2)5 "^ 

320 I 1280 I 1280 \ u/n ^^f^^V ^\ 1 /" _ S^op _ 112 gp , 8gp _ 320gp _ 8gp , 
3{J^^2)^ "^ 3(x-2)5 "T 3~(i32)F^-niU,C2l^«0;,x; -^ ^^ 3 3{a;-2)4 "^ 3(x-l)4 3 {x-2)5 3(x-l)5 "T" 

4gp I 2 a I 112 8. 1 544 8. 1 640 \ tt(-: n. \ . ( 2xao , 112gp 8 gp 1 

3 "^ 3 "^ 3(a;-2)4 3{a;-l)4 "^ 3 (x-2)'' 3{J^^ "^ 3{J^^2)^ ^ -" >> -^ ' ^ ' -^ ^ "^ l^ 3 "^ 3{x-2)4 3{a;-l)4 "^ 

320gp , 8ap _ 4go _ 2x _ 112 , 8 _ 544 , 8 640 \ tt(^ „^ (^\. ^\ , 

3(x-2)5 "T 3 {x-iy> 3 3 3 (a;-2)4 T" 3(a;-l)4 3(x-2)5 "^ 3 (a;-l)5 3{a;-2)6 ^ ^ '>-^' ^H^Oj, -^J "^ 

800 gp _ laOOgp , 800 , 3200 , _3200 \ 0-/9 r,. ^.^ 1 ( SOOgp , 1600ap 800 3200 _ 

3{a;-2)4 3{a;-2)E' "^ 3 (x-2)4 "^ 3{a;-2)'i "^ 3(x-2)B ^ "" V^' "' ■^'' "T" \^3{x-2)4 "^ 3 (x-2)" 3(x-2)4 3(^-2)'' 

jf^)H{2,C2{ao);x) + ( - 3^!^ + 3^ + 3^^ + 3^;^) H {c,{a,) , c,{a,)- x) + ( - 

31^ - f^ + 3(i^ + T(f^ + 3(I^)^(-2M^ 

31gp _ 152ap , 37ap , 16 ap 47gp _ 1120gp _ 49gp _ 320gp , 47 ap _ 320 In 2 gp 
2 (x-1) 9(x-2)2 "•" 9{x-l)2 "•" {x-2)'^ 18(x-l)S 9 {x-2)* 36{a;-l)4 9(x-2)5 """ 18{a;-l)5 3{a;-2)4 
6401n2 gp 161ap 47x , 88 10 104 , 25 , 160 1 .. I 832 , 139 i 

Z{x-2)^ 36 18 "•" 9 {x~2) x-1 9{a;-2)^ """ 18 (x-l)'^ """ 9(x-2)'^ 9(^-1)^' """ 9 (3;-2)4 "•" 36(a;-l)4 "i" 

2560 I 47 I 640 , 320 In 2 , 1280 In 2 , 1280 In 2 _ 3\ , tt(^. ^\/80()ln2gp , 1600 In 2 gp , 



9{a;-2)5 "^ 18 {a;-l)5 "^ 9(x-2)e "^ 3 (3;-2)4 "^ 3{a;-2)5 ^ 3 (x-2)6 4^ "^ -" l^' -^^ ^^ 3 {x-2)4 "^ 3(x-2)5 

I leOOgp 800 3200 _^200 \ tt((\.„ 

"^3{x-2)'i 3 {a;-2)4 3{a;-2)E' 3{a;-2)'s ^ ^ '^^i "0 

2 2327r2 TT^ 1607r2 160 In^ 2 640 In^ 2 640 In^ 2 160 In 2 640 In 2 640 In 2 



800gp I leOOgp 800 3200 3200 \ u^n. „ a 800 In 2 3200 In 2 3200 In 2 \ 767r^ 

3 (x-2)4 "T 3{x-2)'i 3 {a;-2)4 3{a;-2)E' 3{a;-2)'s i ^ '^^i "0^ 3{x-2)4 3 {a;-2)-' 3{a;-2)B ) 9 {a;-2)4 



)ln2 -) 

9{a;-l)4 9(a;-2)"' 9(x-l)^ 9{a;-2)B 3(x-2)4 3(x-2)^ 3 {x-2)'* 9(a;-2)4 9 (x-2y^ 9(a;-2)B J' 

,(1,2) _ 1 f _ X^2„^5 , 895xg5 _ tt^ g5 673gf, ^^«^ _ 895gS _ 37g5 

"2 ~gpx-z-2gp\ 72" -^"O "I" 432 36{a;-2) """ 216(x-2) """ 72 (x-1) 432(x-l) 72 "•" 

19 2 4 18829a:ag 57r^gg 2345g;j 137r^g4 12073gg STr^gg 5405gg Tr^gg 

2]^g vr Xag— -^29g + 54 (2:_2) ~ 324(a;-2) ~ 216 (x-l) + 1296(x-l) ~ 54 (x-2)'^ + 324(a;-2)2 + 54 {x-1)'^ ~ 

1351g(^ ^^ "o I 3691gg 13 2 3 7859xgg 57r^g§ 3451gg llTr^gg 7985gg 57r^gg 

324(a;-l)^ l08~ + ~648 54^ XOgH 162 54 (x-2) ~ 324(a;-2) + 108 (x-l) ~ 648(x-l) + 27 (a;-2)^ ~ 

115gg _ 77r^gg 22919gg _ lOyr^gg 10580g| Tr^gg _ 2401gg tt^ gg _ 12859gg 

81(x-2)2 108 (x-l)2 + 1296(a;-l)2 27 (x-2)a + 81(x-2)3 + 36 (x-l)^ 216(x-l):^ + 18 ~ 432 + 
■j_ 2 2 7613xgg 211gg ^^ "o 823gg 3931gg ^^"0 . 685gg 7600g| Tr^gg 

-^gVr X Og 5^ + 2(a;-2) 12(a;-l) 18(x-l) 18 (a;-2)^ + 12(a;-l)^ 48 (x-l)^ + 9(a;-2)^ 12 [x-l)'-^ + 

2507gg 207r2g§ 66760gg Tr^gg 6685g§ tt^ g§ 22817g§ 29„2^„, , 16423xgp lOTr^gp 

36(x-l)» 9 (x-2)4 "•" 27(x-2)4 "•" 18 (x-l)4 108(x-l)4 6 "•" 144 24^ ^"Oi- i62 9(x-2) "•" 

65 gp I 4097r^gp _ 3017gp , 27r^gp , 13ap _ 4 Tr^gp 1 1715gp , 87r^ gp _ 4936gp , 557r^gp _ 
3(a;-2) "•" 216(x-l) 72 {x-l) """ 3(a;-2)^ """ (x-2)^ 9(x-l)^ """ 72(a;-l)^ """ 3(a;-2)^ 9(x-2)^ """ 108 (x-l)^' 

1033gp I 11367r^gp 133520gp , 557r^gp 6685gp , 4007r^gp 154240gp 477r^gp , 17 a , 

24(x-l)a "•" 27 (x-2)4 27(a;-2)4 "i" 108 (x-l)4 108(a;-l)4 "i" 27 (x-2)5 27(x-2)5 54 (x-l)5 "i" 12'^''3"0 ^ 

56C3QO 7C3«0 I 280C3ao I 7C3ao 17^ ^ , 6401n^2gp , 12801n3 2gp , 3201n^2gp , 640 In^ 2 gp 

3 (a;-2)4 4(x-l)4 "^ 3 (a;-2)E' "^ 4(x-l)^ g ^3 «0 "^ 9(2:_2)4 "^ 9 (x-2)^ "^ 9(x-2)4 "^ 9(x-2)^ 

ivrV In 2 «n + 1127r2 ''i2gn , 320 In 2 gp , vr2ln2gn , SOtt^ In 2gn , 640 In 2 gp _ tt^ ln2gn , 12 Iv, 9 On + 
gTT xm^aoi 3(a;-2)4 ^ 27 (a;-2)4 ^ 6(x-l)4 ^ 3(x-2)5 ^ 27(a;-2)5 6(x-l)5 ^ 3^ m Z ao "^ 

957r 2gp 20569gp , 7l7r^x , 575 a: , Z' 37xgg 31gg 37 gg gg 245xg4 10 gg leigg 130gg 

72 "•" 648 "•" 72 "•" 162 "•" \^ 18 9(a;-2) """ 18(a;-l) """ 3 """ 18 """ x-2 18(a;-l) 9 (a;-2)^ "*" 

lOgg _ llgg _ 364a: gg _ 26gg 125gg 160gg 25gg 80gg 59gg 307gg 244a:gg _ 

3(a;-l)2 3 9 9(a;-2) + 9 (x-l) + 9(a;-2)2 ~ 2 (x-l)2 ~ (x-2)a + 9 (x-l)3 ^ 18""' 3 

260 gg , 2gg , 172ag , 265gg 1600gg 80gg 7520gg , 190gg 1091 gg 1 2 _ 

9(x-2) + 3(x-l) + 3 (x-2)2 + 18(x-l)2 9 (x-2)3 3(x-l)3 9 (x-2)4 + 9(x-l)4 18 ^gVr ZOq 
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7109a: ap _ 1804qo , 2002ao , 1936ao _ 413ao _ 496 ap , 227ao _ iOn^ao . 76160ao _ n^ap , 
108 9(a;-2) "•" 9 {x~l) """ 9(x-2)^ 9(a;-l)^ 9(x-2)^ "•" 6(a;-l)^ 9 (x-2)4 "•" 27(a;-2)'i 18 (a^-l)* ~'~ 

5381ao SOTT^ao , 62080ao , Tr^gp 2125ao , n^ao 811 ap , tt^x , 1445g 1372 , 5705 , 

216(a;-l)4 9 (x-2)5 ">" 27(x-2)5 """ 18 (a; -1)5 108(a;-l)5 """ 9 216 """ 18 """ 108 9 (a;-2) """ 36(x-l) """ 

512 _ 475 _ 2432 _ 35 , 407r ^ _ 22112 , n^ _ 7679 _i_ 1607r^ _ 

3(a;-2)2 36 (x-l)'^ 9{a;-2)» 12(x-l)» """ 9(x-2)4 27{a;-2)4 "•" 18 {a;-l)4 216(x-l)4 "•" 9 (a;-2)5 

62720 I TT^ 2125 , 1607r^ 1280 , 27l\ rrfr). ^ \ , /STxag 31ag _ 37 ag _ 

27(x-2)5 "^ 18 {x-l)^ 108{a;-l)5 "^ 9 {a;-2)ti 27{a;-2)e "^ 24 ^ -" y^^ "Oj ^ y 12 "^ 6(^_2) 12(x-l) 
gfj 245xag 15 a^ 161^;^ 65a;^ 5ag llag 182a gg 13Qg 125ag 80 ag 75ag 

'2 12 x^^ + 12{a;-l) + 3 (x-2)^ ~ (a;-l)^ + ~2~ ^ 3 i" 3{a;-2) ~ 6(x-l) ~ 3(x-2)^ + 4(a;-l)^ + 

120 a-l _ 59ag _ 307ag _ -, 99 2 , 130a§ _ _a2_ _ 86 ag _ 265ag 800a§ 40ag 3760ag _ 

(x-2)a 6(x-l)^ 12 - J-^^a; Oq + 3(^_2) " ^-l ~ {x-2)'^ 12{a;-l)2 + 3 {x-2)'i + (x-l)^ + 3 (x-2)4 

95ag 1091ag 5133; gp 205ao 25ap , 344 ap , 211ao 792 ap 107ao 12640ap 10240ag 

3(a;-l)'i "•" 12 "•" 4 6(x-2) 12(a;-l) "•" 3{x-2)^ """ 12(x-l)^ (^-2)^' 2(a;-l)^ 3 {x-2y 3(a;-2)E' 

245ao 595 x 11 , 163 71 37 , 1216 , 70 , 2960 , 95 1 10240 

4 12 3{a;-2) "•" 12{a;-l) 3 {a;-2)2 4(x-l)2 """ 3{a;-2)» """ 3 (a;-l)» """ (a;-2)4 """ 3(x-l)4 """ 3 (x-2)5 

109\ rr/i ^ , /' 4a; gg , 8ag 4ag 76a; gg 80ag , 52ag , 80 ag 16ag , 8 ag , 208xag , 

12 )^\^'i^O)+y 3 +3(a;-2) 3{a;-l) 9 9{a;-2) + 9(a;-l) + 9(a;-2)^ 9{a;-l)^ + 9 + 9 + 

80gg 88 gg 160gg 56gg 320gg 8gg 16gg 112a;gg 8 gg 8gg 8gg 640 gg 

9(a;-2)~9(a;-l)~9(a;-2)^ + 9 {a;-l)^ +9{a;-2)^ ~ 3 {a;-l)^ 3~ 3 '"lr^~ (a;-l)^ + (a;-l)^ +3(a;-2)4 ~ 

ISag , 1 n 2 I 99^ ^^ I 512gp _ 62go _ 608go , 148gp , 64go _ 94 gp _ 8320go _ 97gp _ 
3(a;-l)4 "T -^""0 "T ^^-^ «0 ^ Q[x-2) x-l 9 (a;-2)2 "^ 9(a;-l)2 "^ (a;-2)3 9(a;-l)3 9(a;-2)4 9 (a;-l)4 
8960gp I 94gp , 37 gp 2a; , 352 40 416 , 50 , 640 4 , 3328 , 139 , 

9(a;-2)5"i"9(a;-l)^"'" 3 3 "*" 9(a;-2) x-l 9 (a;-2)^ ^ 9(a;-l)^ """ 9(a;-2)i' 9 (a;-l)i' """ 9(a;-2)-4 "•" 9(a;-l)'i """ 

10240 I 94 I 2560 o\ rr/o n- n-^ W /' 9-^-5 4gg , 2 gg 38xgg 40gg 26 gg 40gg 

9 (a;-2)f> + 9(a;-l)J^ + 9(a;-2)« ~"^j ^ V^, U, Qq j+ (^-^aJOg- ^_2 + ^_i + 3 + 3(F=2y- 3(F^~ 3(a;-2)^ + 

8"p 4gg 104a;gg 40gg 44gg 80gg 28 gg 160gg 4 gg 3 2 12ag 

3(a;-l)^ 3 3 3 (a;-2) "^ 3{a;-l) "^ 3(a;-2)^ 3{a;-l)^ 3(a;-2)i' "^ (a;-l)^ -hOaQ-hODXtto x~l ^ 

12 al 12gg 320 gg 8gg ^. o 00^-,, 256 gp , 93ga , 304gp 74 gp 96gp , 47ga , 

(a;-l)^ (a;-l)i' (a;-2)4 "^ (a;-l)* ^*"0 '3<3J'«0 3(a;-2) "^ a;-l "^ 3(a;-2)^ 3(a;-l)^ (a;-2)^ "^ 3 (a;-l)^ "T" 

4160gp I 97go , 4480gp 47gp 37 gp , 176 , 60 , 208 25 320 , 2 

3(a;-2)'i "•" 6 (a;-l)4 "•" 3(a;-2)^ 3(a;-l)5 2 """-^ 3(a;-2) """ a;-l """ 3 {a;-2)^ 3{a;-l)^ 3(a;-2)i' """ 3 {a;-l)^ 

1664 139 5120 47 1280 _l9\ zj/n 1.^ \-Ln (^ ■ 'T\(l-Tr'^'yr^ , 167rf_go _ _87ifgo 1 

3(a;-2)i 6(a;-l)4 3 (a;-2)5 3(a;-l)'i 3(a;-2)e^2y -" l^, 1, «o j-^-" 1,1, XJ ^^gTT xaQ-^ {x-2Y 9(a;-l)'* "T" 

807r^gp I Svr^gp 27r^gp ■n'^x , /^ 47a;gp , 838gp _ 102go _ lOOOgp , 433 gp , 128gp 113go 

3 (a;-2)5 "•" 9(a;-l)5 9 9 "•" \^ 9 "•" 9 (a;-2) a;-l 9(a;-2)^ "•" 18(a;-l)^ """ (a;-2)^ 9 [x-l)'-^ 

4288gp 137gp , 640go , 188go 77 gp 47a; , 578 203 676 , 185 , 848 _ 

9(x-2)4 9 (a;-l)4 "*" 9(a;-2)5 """ 9{a;-l)5 18 9 "*" 9(a;-2) 3 {a;-l) 9{a;-2)2 """ 18(a;-l)2 """ 9 (a;-2)3 

11 I 1984 I 239 I 7936 , 188 1280 _ 37\ rr/r,. ^ \ , ( 8a:gp 448 gp , 32gp 

9(a;-l)^ "^ 9{a;-2)4 "^ 9 (a;-l)4 "^ 9(a;-2)^ "^ 9(a;-l)5 9 {a;-2)B 6 ^ "" V^' "0^"^ l^ 3 3(a;-2)4 "^ 3{a;-l)4 

1280go 32gp , 16ga , 8 a; , 448 32 , 2176 32___l^560 \ rr^'n n- ^ ^ J- ( A^r^ ^ 

3 {a;-2)5 3{a;-l)5 '^ 3 "^ 3 "^ 3{a;-2)i 3{a;-l)4 "^ 3 (a;-2)^ 3(a;-l)'' "^ 3(a;-2)« ) ^ V^' ^' "Oj "^ \^^xao^ 

224gp 16go , 640 gp , 16gp o„, /i ^ 224 , 16 1088 , 16 1280 \ tr/n 1 • ^, ^ 

(S32)T - (J3T)T + (J32)^ + (J3T)F - Oao - 4 X - (j32)T + (j3jpr - (^^ 

167r ^ , 87r^ 1767r^ , Stt^ leOir^ \ , / _ 20a;gp _ 1216gp , _20gp_ _ 3200gp _ 20 gp , 

(a;-2)4 "T 9(a;-l)-* 3(a;-2)5 "^ 9(a;-l)^ 3 (x-2Y ) "^ l^ 3 3 (a;-2)i "^ 3(a;-l)-4 3(a;-2)^ 3{a;-l)5 ^ 

40go I 20x I 1216 20 , 5632 20 , 6400 \ Tj^r, n rT('n i.^A 1 /"p 1 «0 5 "0 
3 "^ 3 "^3 (a;-2)i 3(a;-l)-* "^ 3(2:_2)^ 3~{i^^"^ 3{J^^2)^^ -" '^^i "0^ -" v"' ^' '^''"^ \^ 2 "^ 3(a;-2) 2 

4Qg I 4gg , c 3 _L ^ _ 4gg 8 gg _ ^ o , 47a;gp , 64gp _ 34go _ 40go , 49 gp _ 
3(x-2) "^ 3{a;-2)^ -^ O Uq + a;-2 (a;-2)^ "^ (a;-2)i' -J^O "^ 9 "^ 9 (a;-2) 3(a;-l) 9(a;-2)^ "^ 18{a;-l)^ 

16gp _ 26gp _ 1696gp 55gp _i_ 640gp _i_ 47go 52 gp 47a; , / 8a;gp _ 448gp 1 8go 

(a;-2)a 9 {x-1)'-^ 9{a;-2)4 18 (a; -1)4 """ 9(a;-2)5 """ 9(a;-l)5 9 '^ \ 3 3 {a;-2)4 """ 3{a;-l)4 

1 980.^0 _ 8 gp I 16gp , to , 448 _ 8 , 2176 8 , 2560 \ u(r\. ^ "l 4- ( A-rn 4- 

^ 3(a;-l)5 ^ 3 "^ 3 "^ 3(a;-2)4 3(a;-l)4 "^ 3(a;-2)5 3 (a;-l)5 "^ 3{a;-2)6 ^ ^ \^^ "Oj "^ \^^X«o "T" 

4gp I 640gp , 4 gp q^. ^ ^ 224 , 4 1088 , 4 1280 \ tj/i . ^ N 1 

(a;-l)4 "T (x-2)5 "^ (a;-l)5 °"0 'I -t- (a;-2)4 "^ (x-l)* (a;-2)5 "^ (a;-l)5 (a;-2)6 ^ -" '^^' "0'' "T" 

22 88 I 23 I 224 , 13 , 1696 , 133 , 2176 , 47 _ 

!) 3(a;-l) 9{a;-2)2 "^ 18{a;-l)2 "^ 9(x-2)a "^ 9(a;-l)3 "^ 9 {a;-2)4 "^ 18(a;-l)4 "^ 9{a;-2)5 "^ 9 {x-l)5 

^ _ 8\ H(^, ci fan); xl + f - #2^ - J^^ + i ^^ + W^^ - J^^ - ..m^^ - 



56 22 88 _|_ 23 , 224 , 13 , 1696 , 133 , 2176 , 47 _ 

9 (a;-2) 3(a;-l) 9{a;-2)2 """ 18{a;-l)2 """ 9(x-2)S """ 9(a;-l)3 """ 9 (a;-2)4 """ 18(a;-l)4 """ 9{a;-2)5 """ 9 {x-l)5 

1280 _ 8\ TT(n. „ (^ \- ^\ \ ( — 640gp _ 1280gp , ( 1280ga , 2560gp 1280 5120 _ 

9(a;-2)ti 3^ ^ l,U, Ci i^ao;, -^J "^ \^ 9{a;-2)4 9 (a;-2)'' "^ l^3{a;-2)4 ^ 3 (j._2)5 3{a;-2)4 3{a;-2)5 

_5120_\ rr/n- ^, ^ _i_ /' 640gp 1280 gp , 640 , 2560 , 2560 \ 17/1 . ^, \ , 640 , 2560 , 
3 (a;-2)tij ^ ^-U, Ooj + (^ " (^32yr " (a;-2)^ + (J^^IF + (^^^ + (a;- 2f) ^ i^' "O j + 9(^.2)4 + 9 (a;-2)i + 

2560 W/p ^ /^,,,V^^ I /" o^^5 4gg 2gg 38xg4 40 gg 26g4 40g4 Sgg 4g4 

9{a;-2)6j ^ i'^' ^2 lOO j , a^j + (^ - IXa^ - ^^2 + i^T + —3— + 3(^32} " 3(a;-l) ~ 3 (a;-2)i + 3(a;-l)i ~ ^~ ~ 



104 




2560 \ tr^n 1-^, \j-f 640ao 1280 ap , 640 

960 3840 3840 \ u/l i . ^. ^ i 407r^ 320 , 1607r^ 1280 , 1607r^ 1280 ^ , 

(x-2)4 {x-2y' {x- 2)«y-"Vi'-^'"0''"^9(x-2)4 27 {a;-2)4 "^ 9(a;-2)^ 27 (x-2)^ "^ 9(x-2)<^ 27 (x-2)B ^ "T" 

n[Cl[ao);X)\^- 3g - i8(x-2) + 36(x-l) + 8+36 + 12(x-2) ~ 36(x-l) ~ 9{x-2)2 + 3 {a;-l)2 ~ 
497ag 182gag 52ag 187ag 44ag 21 lag 40 ag 59ag 353 ag 122ga§ 91a§ 

72 ~ 9 ~ 9 (x-2) + 36(x-l) + 3 {x-2)2 36(x-l)2 (x-2)3 + 18{a;-l)3 + 18+3 ~ 9(x-2) + 
275 aj_ 34ag 167a§ _ 268ag _ 38ag _ 3760ag 95ag _ 781ag _ 171xqo _ eiOap , 

1) "•" 3(a;-2)2 "i" 36 (x-l)'^ 9(x-2)3 3 (a;-l)3 9(x-2)4 "*" 9 (a^-l)" 18 4 3 (x-2) "*" 

vn . 25Sn.n 797 rvn 13i;>fvn . 34 nn . 1 SOSrvn w^nn . SlOlrvn , im.dOnn . ir^ rrn 



275 gg 34ag 167ag _ 268ag _ 38ag _ 3760ag 95ag _ 781ag _ 171xqo _ eiOap 

36(x-l) "•" 3(a;-2)2 "•" 36 (x-l)'^ 9(x-2)a 3 (x-l)^ 9(x-2)4 "•" 9 (x-l)'^ 18 4 3 (x-2) 

3965ap I 228ap _ 797 ap _ 1312ap , 34 ap , 1808ao _ n'^ap , SlOlap , 10240ao , n^ ap 
18(x-l) "•" (a;-2)^ 18{a;-l)^ 9(a;-2)^ """ (x-l)^ """ (x-2)4 18(a;-l)4 "i" 216(x-l)'* "*" 9(a;-2)^ """ 18(x-l)'' 

2125ao I 1315 ap , 595:r , / 2a;ag 4ag 2^5 ^ 38xag 46 ag 260^ 400^ Sag 

108{a;-l)5 "•" 72 "i" 36 "*" l^ 3 """ 3 (a;-2) 3(x-l) "O 9 9{a;-2) "•" 9{a;-l) "•" 9 {a;-2)2 9(a;-l)2 

49ag 104x ag 64ag 44ag 104 gg 28ag 160ag 4ag 38ag 56g ag 4ag 4a§ 

9 + 9 + 9{a;-2) 9(x-l) 9(x-2)^ + 9{a;-l)^ + 9 {a;-2)^ 3{a;-l)=^ 3 3 x-2 + z-1 + 

8 ag _ 4ag _ 16 ag 4ag 320ag Sag , q 2 , 146a ap , 512ao _ 62ap _ 608ao , 

(x-2)^ (x-iy^ (a;-2)^ "^ (x-l)^ "^ 3 (a;-2)4 3{a;-l)4 "^ ^°"0 "^ 9 "T 9(a;-2) x-1 9 (a;-2)^ ^ 

148ao I 64ap 94 ao 576ap 73ao 1280ap , 94ao 61 ap 50x , 352 40 416 i 
9(a;-l)^ "'~(x-2)^ 9(^-1)^' {x-2)* 9 (ai-l)" 3(a;-2)'i "'~9(x-l)^ 9 9 """ 9 (x-2) x-1 9(x-2)^ """ 

50 , 640 _ 4 , 896 , 139 , 2560 , 94 _ o\ u/n. ^„\ , /^ _ „^5 _ H_^ , 

9 (x-1)^ "^ 9(x-2)^ 9(x-l)i' "^ 3 {x-2)4 "^ 9{x-l)4 "^ 3{x-2)'i "^ 9 (x-1)^ O^ n^U, «o; "^ \^ J-^O x-2 ^ 

gg 3ag 19xag 23ag 13ag 20ag 4ag 49og _ 52x ag 32ag 22ag 52 ag 
x-1 + 2 + 3 + 3(x-2) 3(x-l) 3 (x-2)2 + 3(x-l)2 6 ~ 3 ~ 3(x-2) + 3(x-l) + 3{x-2)2 
14gg _ 80ag 2ag , -, q^3 , oo^^2 , 6_a2 _ 6a2_ _ 12ag 6 ag 24ag _ 6 ag _ 160ag 
3(x-l)2 3 {x-2)3 "^ (x-l)3 -^J-yaQ-^^oxaQ-^ ^_^ ^_^ (x-2)2 "^ (x-l)2 "^ (x-2)» (x-l)» (x-2)4 "T 

4gg oy „,2 73xao 256ap , 93 ap , 304ap 74ao 96 ap , 47ao i 864 ap , 73ap , 640 ap 

(x-l)4 ^' "O 3 3(x-2)"^ x-1 "^3{x-2)2 3{x-l)2 (x-2)3 "^ 3{x-l)» "^ (x-2)4 "^ 6(x-l)4 "^ (x-2)5 

47ao _|_ 61ap , 25 x _ 176 , _60_ , 208 _ 25 _ 320 , 2 _ 448 _ 139 _ 
3{x-l)^ "•" 6 "•" 3 3(x-2) "•" x-1 "•" 3 {x-2)^ 3(x-l)^ Z(x-2)'-^ """ 3 (x-l)'-^ (x-2)4 6 (x-l)-* 

1280 47 I 9\ tr/i . ^, \ _i_ / 16ap_ 16ao 16 16 \ rr/p, n. ^, \ j_ ( 8ap , 

(iZ2)5 - 3(x-l)5 + 2 j ^ i^' «0i + (^3(x-l)4 ~ 3 (x-l)5 ~ 3(x-l)'i ~ 3{x-l)''j ^ i^' ^^ «0 j + (^ " (^rf)T + 

(l^+0^+(^) ^(0'l;«o)+(-(:|^+(|z^+(^+(:^) F(l,0;ao) + ((^- 

12 ap r2 12 \ Tj/i 1 . „, \ 1372 . 5705 , 512 475 2432 35 

(x-l)5 (x-l)4 (x-l)^^ -">^^'^'"0; 9(x-2) "•" 36(x-l) "^ 3 {x-2)2 36{x-l)2 9(x-2)3 12 (x-l)3 

7264 I TT^ 7679 20480 _ , "" ^ 2125 , 271 \ , / 14xao 320 ap , 64ap 
9(x-2)4 "•" 18 {x-l)4 216(x-l)4 9{x-2)5 """ 18(x-l)5 108 (x-l)-""' """ 24 ^ "•" l^ 3 (x-2)4 "•" 3(2:_l)4 

800 gp _ 64a() , 28ap , 14 x , 320 64 , 1440 64 , J^OO \ TT(r.. ^ \ tt(i 1 . ^^ i 

(x-2)5 3{x-l)5 "T" 3 "^ 3 "^ (x-2)4 3 {x-l)4 "^ (x-2)5 3 (x-l)5 ^ (a;_2)6 ^ ^ l^, «o;-n l^, J-, J-J "^ 
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/ 47a: ap , 838a() _ 102ao _ lOOOap , 433a() , 128ao _ 113 Qp _ 4288ap _ 137ao , 640ao , 
\ 9 "•" 9(x-2) x~l 9 (a;-2)2 ">" 18{a;-l)2 "•" (x-2)3 9(x-ip 9(a;-2)4 9(x-l)4 """ 9(a;-2)5 """ 

188ao 77 gp 47a: , / 8a:ap 448ao , 32ap 1280ap 32 ap , 16ap , 8x , 448 32 , 
9{a;-l)5 18 9 V ^ 3 {a;-2)4 "<" 3(x-l)4 3{a;-2)5 3(x-l)5 "•" 3 """ 3 "•" 3(a;-2)4 3(x-l)4 """ 

3(^-^(l^ + 3(ffF)^(0'«o)+(4-«o+S^-(:^ 

16 1088 I 16 1280 ^ u^ . ^, Ai^ 203 676 , 185 , 848 11 , 

(x-l)4 (a;-2)5 "^ (x-l)5 (x-2)6^-"V^'"0''"^9 {a;-2) 3(a;-l) 9{x-2)2 "^ 18 (x-l)2 "^ 9(a;-2)3 9(x-l)3 "T" 

1984 I 239 I 7936 , 188 1280 37 \ rr/-, ^, /-n,.V x^ I Z' ^^"O I H^OaP . 2ap , 

9 (x-2Y ^ 9(x-lY ^ 9(a;-2)5 "^ 9 (x-l)5 9(x-2)6 fs j J^\.^^<-iy^O)^ -^ ) ^ ^ 3 "T 3 {a;-2)4 3{a;-l)4 ^ 

3200ap_ I 2 ao 4ao 2x 1120 , 2 5440 _ , 2 6400 Wi^r, \ u/o 1 . -r-^ -U 

3(x-2)5 "T 3{a;-l)5 3 3 3{a;-2)4 "^ 3(x-l)4 3{a;-2)5 "^ 3 [x-l)-' 3{a;-2)6 ^ ^ '^'^i "Oj -" (^Z, 1, x; -r- 

/ 1600ao , 3200ao , f _ 3200ap _ 6400ap , 3200 , 12800 , 12800 \ rr/n. ^ \ , / 1600ap , 
\9(x-2Y ^ 9 {a;-2)5 ^ l^ 3(i-2)4 3(i-2)5 "^ 3(x-2)4 "^ 3{a;-2)5 "^ 3 (x-2)6 ^ -" '^^i "0^ "^ V (a;-2)4 ^ 

3200 ao 1600 6400 6400 \zJ(^. ^. \ 1600 6400 6400 \ tr/ 9 „ (^ \. ^\ , / ^ Qp , 

(x-2)5 (x-2)4 (x-2)5 ( x-2)6^-"vJ^'"0'' 9(a;-2)4 9 (a;-2)5 9(J32)F^ ^ l^) t,2l,ao;, J-J "^ \^ 2 "^ 

5ag gg 3 ag 19xag 65ag 13 a^ 25^,^ ^"o .. I 47ag 26a;ag 55ag 22ag 

6(x-2) 3(a;-l) 2 6 18(a;-2) + 9(a;-l) """ 9(x-2)^ 9(x-l)^ "•" 6 "•" 3 + 9 {a;-2) 9(a;-l) 

80"0 I 14 gg lOOag 2ag „3 ,9 Sag 2„2 IQqg 2ag 20 ag 2ag 
9(a;-2)^ "^ 9(a;-l)^ "^ 9(x-2)^ 3 (x-l)^ -^ ' "O J-^-^«0 ^_2 "T a^-i "^ (a;-2)^ [x-l)'^ (x-2)'-^ ^ (a;-!)^ "T" 

200ag 4ag , 91 ^2 , 73x gp , 440ap _ 913ap _ 560 ap , 245ap , 80 ap _ 71ap _ 320 ap _ 

3 {a;-2)4 3(a;-l)4 ^^^^Q^ g "^ 9(x-2) 18(a;-l) 9{a;-2)2 "^ 18{a;-l)2 "^ (x-2)^ 9{a;-l)^ (x-2)4 

55ap 800ao . AJap _ 53ap _ 25 x _, ; 8ap 8ap 8 8 | flff]- rw ^ J- 

18(x-l)4 3 {x-2)^ "^ 9{a;-l)-' 6 6 "^ \^3{a;-l)4 3(x-l)^ 3 (a;-l)4 3(^-1)'^ ^ "" V^' "0'' "T" 

/ _ 4 gp I 4 ap , 4 , ^^_\ TT(^ . ^ ^ 1 280 581 320 , 29 , 400 _ 

\^ (a;-l)4 "T (x-1)^ "^ (a;-l)4 "^ (x-l)^^ ^\^,"0) "^ 9(2:_:2) 18(a;-l) 9 (x-2)2 "^ 6(x-l)^ "^ 9(^-2)^' 

8 I 320 I 157 I 1600 , 47 3\ tt(^. /^, \ ^ f^, \.r,.\j_f ^"0 _j4_ , "0 1 

9 (a;-l)a + 3(x-2)4 + 18(x-l)4 + 3 {x-2)& + 9(x-l)^ ~ 2 j ^ l^i (Oq j, Ci^QqJ, Xj + (^ - -g- - g^^^ + — + 

19a;a4 13q-4 2a4 47ag 26a; ag Hag 7ag ag 17ag 14a ag ag ag 

18 + 18 (x-1) 9(a;-l)2 18 9 9(x-l) + 9 (x-l)2 3(a;-l)3 + 3+3 + a:-l (a:-l)2 + 

"0 ^"0 _ 7^2 _ 73xao I 8 ap , ap 8ap , ap , ap 32ap 4ap _ 

{x-iy-i 3(x-l)4 '"0 18 "^ 9(a:-2) "^ 18(a:-l) 9 (a;-2)2 "^ 9(a;-l)2 "^ 3{x-iy-i 9 (a;-2)4 3(x-l)4 

640ap I 41 gp , 25^ , f 448ap , 1280 ap _ 448 2176 2560 \ TT(n. ^ \ , f _ 224 gp _ 

9{a;-2)^ '^ 18 "^ 18 "^ V3(x-2)4 "^ 3(a;_2)5 3(x-2)4 3 {x-2)'i 3(a;-2)e ^ -" v*^' "0^ "^ l^ (x-2)4 

640 gp I 224 , 1088 , 1280 ^ uf-i . „, \ , 16 7 8 5 , 16 1 , 

(x-2)5 "^ (x-2)4 "^ (x-2)^ "^ (x- 2)<^ y -" V J^' "0^ "^ 9(a;-2) 18(a;-l) 9 (x-2)2 9(a;-l)2 ^ 9 (a;-2)^ (x-1)^ "^ 

32 2 I 704 I 1280 , 7\ tt(„ /^, \ „ /^, V 'r-^ _l_ / 16a: ap , 1280ap , 16ap , 

9{a;-2)4 " 3 {a;-l)4 + 9(x-2)^ + 9 {x-2y> + g j ^ iC2(aoj, Ci (OoJ, a:j + (^^3— + 3(:j;_2)4 + 3 {a;-l)4 + 

2560gp _ 16gp _ 32 gp _ Ife _ 1280 16 5120 16 5120 \ rrtr^ n n- n- "14- 

3(a;-2)5 3(x-l)5 3 3 3{a;-2)4 3 (a:-l)4 3(a;-2)5 3{a;-l)5 3-(^Z2)ffy -" l^; ^' ") «0J "^ 

/ 16a:gp 1280ap 16ap 2560ap , 16 ap 32gp 16a; , 1280 1 16 1 5120 1 16 1 
\ 3 3 (a;-2)4 3{a;-l)4 3(a;-2)5 """ 3(a;-l)5 3 3 """ 3 {a;-2)4 ^ 3(a;-l)4 """ 3(a:-2)'''' "*" 3 {x-l)-' "*" 

3|^)i:/(0,0,0;x) + (-8.ao-f^-(^-f^+(:|^ + 16ao + 8x+(^ 

2560 I 8 I 2560 \ rrtn. n 1 . ^ \ \ ( — 8a: ap _ 544ap , 8ap _ 1280 gp _ 8gp , 16ap , 
(^^^2)^"^1^^^"^ (i^^^y-"'^^'^'^'"0;-^ \^ 3 3(a;-2)4 "^ 3{a;-l)4 3(a:--2)5 3(a:~l)5 "^ 3 "^ 

8 X , 544 _ 8 I 2368 _ _ 8 , 2560 \ tr/o r, / x. n , / 1280ap , 2560gp_ _ 
3 "^ 3(a;-2)4 3(a;-l)4 "^ 3 (a;-2)5 Z{x-iy^ ^ WF^ ) ^' '^^^'' ' \W^^ ^IFW 

3(^-3(l^-Tf^)^(0>0>-^(«o);-) + (-8xao-f^-(^-J^ 

o „ I 640 I 8 I 2560 , 8 , 2560 \ trj'n 1 n. ^^\ , (20x00 , 1216ap 20ap , 

3200ap I 20ap _ 40 gp _ 2te _ 1216 , 20 5632 , 20 6400 \ rrtp. 1 n- T-^i 4- 

3(a;-2)5 "^ 3(a:-l)5 3 3 3{x-2)4 "^ 3 {a;-l)4 3(a;-2)-''' ^ 3(a:-l)5 3 (a;-2)6 ^ "" V^' ^' ^' -^^ ^ 

(\ 9-rn-n -U 960 gp , 12gp , 1920 gp _ 12gp _ 9 . _ T O^ _ 960 _ 12 _ 3840 _ 12 _ 
yi^d^UiQ -^ (^_2)4 "T (x-l)4 -r (2:_2)5 (a;-l)5 ^^"0 l^-t (a;-2)4 (a;-l)4 (a:-2)5 (x-l)^ 

SMOr-r _ 9^6\ u/n 1 1.^ X I ( 20a:gp 1216 gp , 20gp 3200gp 20gp , 40gp , 20 a: , 1216 
\^Jb L) ^-fll^U, ±,i,ao;-^^^ 3 3{a;-2)4"r3(a:-l)4 3 (a; -2) 5 3(a:-l)5 "^ 3 "^ 3 "^ 3(a:-2)4 

20 I 5632 20__ I _6400 \ Tjin. 1 „ 1^ \. ^\ , / 3200ap , 6400ap 3200 12800 

3(a;-l)4 "T 3 {a;-2)E' 3{a;-l)^ "^3{a;-2)e^ -" ^U, 1, CH^aoj, x; -^ \^ 3(^.2)4 "^ 3 (j._2)5 3(x-2)4 3 (a;-2)^ 

12800 \ rj-^n 9 n-T^-^-f 3200 gg 6400gp , 3200 , 12800 , 12800 \ rrfn 9 r^(^^\. ^\ < ( 
3{a;-2)6J ^ i^' ^, U, Xj + (^ - 3(^_2)4 " 3(^32)^ + 3 {a;-2)4 + 3(x-2)5 + 3{a;-2)«j ^^ i^' ^' C2(aoj, a:j + (^ - 
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^■i«0 3(j:_2)4 "T 3(x-1)4 3(x-2)5 3(a;-l)5 "^ ^ «0 "^ ^-^ "^ 3(a;_2)4 3(x-l)4 "^ 3 (x-2)5 3(x-l)5 "^ 

1600 \ rr/'Q ^^C„„^ nl^nr.Vrl I f^"^"" I 448ao 2ao , 1280ao , 2_a2 iaQ__2x 448 , 

^^^::^J ll[U,Ci[u:o),Ci[U!o),J.)-\-y 3 -^ 3 (^_2)4 3(x-l)4 ^ 3(x-2)5 ^ 3(x-l)5 3 3 3 (x-2)4^ 



1600 \ rr/'Q ^^C„„^ r,(nr.)-T) I f^"^"" I 448ao 2ao , 1280ao , 2_a2 4Q(i _ 2x 448 

^^::^J Il[U,Ci[u:o),Ci[U!o),J.)-\-y 3 -^ 3 (^_2)4 3(x-l)4 ^ 3(x-2)5 ^ 3(x-l)5 3 3 3 (x-2)4 

2 2176 I 2 2560 \ Tj^n ^ ^^ ^ ^ ('r^ y ^\ i ( Sxap , 448ao 32ao , 1280ao 

3(a;-l)4 3{a;-2)5 "^3 {x-l)5 3(^-2)6^ ^ {^, ^2{Oio), Ci[ao), U. ) -\- y 3 "^ 3 (j:_^2)4 3(x-l)4 "^ 3(x-2)5 

32 ap 16ao 8x 448 , 32 2176 , 32 2560 \ tj/i n 0- -r'l I /" ^^ °o 96ao 

3(x-l)5 3 3 3(x-2)4"r 3(2,_i)4 3(2:_2)5 "^ 3 (a;-l)5 3(x-2)e ^ "" V^' '^' ^' '^''"^ 1^ 3 (x-2)'' 

16ao 160 gp leap , 4ao , 2x , 96 16 , 352 l§^ j_ _^20 \ it ( -, n „ (^ V t-'iJ- 

3{a;-l)4 (a;-2)5 3{a;-l)5 '^ 3 "^ 3 "^ (x-2)4 3 {a;-l)4 "^ (a;-2)5 3(x-l)5 "^ (x-2)e ^ -" l^-) ^5 ^U^OJ, J-j-^ 

/ 14x20 I 320 gp _ 64ap , 800 ap _, 64ap _ 28ap _ 14 a _ 320 , 64 1440 , 64 _ 

\ 3 ^ (x-2)4 3(x-l)4 "T (x-2)5 "^ 3{a;-l)5 3 3 (a;-2)4 "^ 3 (x-l)^ {x-2)^ "^ 3 {a;-l)5 

1600 \ TTf-i 1 n. ^N I / 14a gp 320ap , 64ap 800 ap 64ap , 28ap , 14 x , 320 64 , 

(^Z2)Fy^lJ-)-L,u, x;-^^^ 3 (x-2)4 "T 3(a;-l)4 (^-2)5 3(a;-l)-''' "^ 3^3 "^ (a;-2)4 3 (^-1)4"^ 

1440 64 I 1600 \ Tj^-i 1 ^, |'^„V'r^-u/^ 9'r- n-. 160ap , 16ap 800 ap_ 16ap , a„._ 

o^ I 160 16 I 1120 16^_L_1600 ^ ^(^ n (r^,\ n (r. V -7- ^ J- /^ -3200ap , 6400_ao _ 

^■^ "^ 3 (x-2)4 3(x-l)4 "T 3{a;-2)5 3 (x-l)5 "^ 3{a;-2)6^ nyi,CiyuiQ), CiyuiQ), X) ^ \2.(x-2Y "^ 3(x-2)5 

3200 12800 _ J^SOO \ tri'o n n- -y.^ J_ /' 2^_ap i JJ^Oop _ ^ap_ , 3200_ap , ^ap__ _ 4ap _ 2_x _ 

3(x-2)4 3 (x-2Y' 3{x-2)'^ )^y^-'^^^^-^>^\ 3 "^ 3{a;-2)4 3(a;-l)4 "^ 3(x-2)E' "^ 3(x-l)^ 3 3 

1120 I 2 5440 I 2 6400 \ rj/o n ^ ( r., V -r-^ J_ Z' _ -3M!£0 _ _6400ap_ , _3200 , 

3{a;-2)4 "^ 3{a;-l)4 3 {a;-2)5 "^ 3{x-l)5 3(j:_2)6 ^ -" V^' '^J ^lV«Oj, -i-J "^ ^^ 3{a;-2)4 3 (x-2)5 "^ 3(x-2)4 "T 

12800 , 12800 \ TT/cy p „^(^\. ^\ , ( _ 2 xap _ 1120ap , 2ap _ 3200ap _ 2ap , 4_ao , 

3 {x-2)'> "^ 3(a;_2)e^-"V^''^'^2l«o;,J'; "^ \^ 3 3(x-2)4 "^ 3 (a;-l)4 3{a;-2)-' 3(^-1)'' "T" 3 "^ 

2£ I 1120 2 I 5440 2 , _6400 \ 0-/9 1 n- -y^l J- /'2xap , 1120ap 2ap , 

3 ^ 3{a;-2)4 3 {a;-l)4 "^ 3(^-2)'^ 3(F^ "^ 3~(S^^2)^^ "" ^^' -^' ^' •^'' "^ l^ 3 "^ 3 (x-2)4 3{a;-l)4 "T" 

3200ap , 2 gp 4ap 2x 1120 , 2 5440 , 2 6400 \ tri'o 1 ^_, (^^\. ^\ , 
3{a;-2)^ "^ 3{a;-l)-' 3 3 3{a;-2)4 "^ 3{a;-l)4 3(a;-2)-' "^ 3 (x-1)-' 3(x-2)<^ ^ -" i^^, i, Ci |^«o;, J-J "^ 

/ _ 8000ao _ leOOOap , 8000 , 32000 , ^2000 \ tt(^ 9 n- t-^i J- /" SOOO ap , 16000ap _ 8000 _ 
\^ 3{a;-2)4 3 {x-2Y' "^ 3(x-2)4 "^ 3 (x-2)-' "^ 3(x-2)« ^ -" '^^J ^' ^' "^^ "^ \^3(x-2)4 "^ 3(x-2)^ 3 {a;-2)4 

32000 _ 32000 \ rr/9 9 ^„/^^„V ^\ _i_ f _ 2xao _ 1120ap , 2ap _ 3200ap 2ap , 4ap , 

3{a;-2)5 3(j:_2)e ^ -" V^' ^' ^2l«o;, -ij "^ \^ 3 3{a;-2)4 "T" 3{a;-l)4 3(x-2)5 3 {a;-l)5 "^ 3 "^ 

2£ I 1120 2 I 5440 2 

3 ^ 3 {a;-2)4 3{x-l)4 "<" 3(2^-2)^ 3 (x-lf^ 



^^^ 3(^_2)fiy -'-'V^)^)^2V«0^-^; -T \^ 3 3{a;-2)4 "f" 3{a;-l)4 3(x-2)5 3 {a;-l)5 "^ 3 ^ 

: I 1120 2 I 5440 2 , 6400 \ 17-/9 ^ (^, \ ^ ( r., V -r-^ _l_ ( 4ap 

"+ 3 (x-2)i ~ 3{x-l)'l + 3(2^-2)^ ~ 3 {a;-l)ii + 3(x-2)ti j -« i^, C2iaoj, Ci (Ooj, a:j + (^3(J3T)T " 

^^ - 3{^ - 3(:^)^(^i(«o),ci( ao),ci(ao);a;) + [-^^^ - j^r5^ - 3(^ - 
3(^)i:?(ci(ao),C2(ao),ci(ao);x) + (^^-(^-(j;^)//(c2(ao),0,ci(Qo);x) + (3^^ 
f^ - 3(i^ - T^^ - 3(^) ^(^2(ao),ci(ao),ci(ao);x) + F(^^ 

3200ap _ 3200 In 2 ap _ 6400 In 2 ap , 1600 , 6400 , 6400 , 3200 In 2 _, 12800 In 2 _, 12800 In 2 \ _, 
9 (a; -2)"' 3 (x-2)4 3(x-2)^ """ 9 (x-2)4 "•" 9(x-2)^ """ 9(x-2)'i """ 3{a;-2)4 "•" 3(x-2)-' "*" 3(x-2)e ^ "*" 

Tj/n 9. ™\/'_ 320Cnn2ap _ 6400 In 2 ap , /" 3200ap 6400ap , 3200 , 12800 , 12800 ^ u(n. ^. \ , 
rL\y),Z,,X)y 2.(x-2Y 3{a;-2)E' "^ \^ 3{a;-2)4 3(x-2)^ "^ 3{a;-2)4 "^ 3 (a;-2)-' "^ 3(x-2)<^ jn\y>i^Q)^ 

3200 In 2 I 12800 In 2 , 12800]n2 \ , tr/rv n. ^\( _ 94xap _ 512ap , 62ap , 608ap _ 148ap _ 64ap , 
3 {a;-2)4 "T 3{a;-2)-' '^ 2. {x-2)'^ ) ^ ^y^--^' -^ )\ 9 9 (x-2) "^ x-1 ^ 9{a;-2)^ 9 {a;-l)^ (^-2)^' ^ 

94ap I 4480 ap , 49ap , 1280ap 94ap , 1280 In 2 ap , 2560 In 2 ao , 161 ap , 94a: 352 , 40 , 
9(x-l)3 "•" 9(x-2)4 "•" 9(x-l)4 "I" 9 (a;-2)5 9(x-l)5 """ 3 (a;-2)4 """ 3(x-2)5 """ 9 ^9 9 (a;-2) """ a:-l """ 

416 _ 50 _ 640 I 4 _ 3328 _ 139 _ 10240 94 _ 2560 _ 1280 In 2 _ 

9{a;-2)^ 9 (x-1)^ 9{a;-2)^ """ 9{a;-l)^ 9 {a;-2)4 9(x-l)4 9{a;-2)"' 9 (x-iy^ 9(x-2)« 3 (a:-2)4 

51201n2 51201n2 , 9^ , m^ o. ^\ /^ 80001n2ap , 16000 In 2 ap , ( SOOOap , lOOOOap 8000 32000 

2.(x-2y^ 3 (x-2)«*^"^^^^'>'^'^''^^\^ 3 (x-2)4 "T 3(x-2)^ ^ \Z {x-2)'>-^ Z{x-2)'' 3 (a;-2)4 3(x-2)^ 

-32000 \ TT(n-r^ \ 80001n2 320001n2 32000 ln2 ^ , ij^n. ^^ /'l^2^^ , 2125xap , 1748 ap 1897ap 
3(x-2)ti^ ^^U, «o; 3(j:_2)4 3 {a;-2)'i "3(^32)^^ "^-^ l^, XJ ^2^ -^"0 "^ 108 "^ 9(x-2) 9(x-l) 

1960ap I 352ap , 496ap 173ap 887r^ap 31040ap 77r^ap 821ap 807r^ap 640ap , 

9 {a;-2)2 "i"9{x-l)^ """3 (x-2)3 6(x-l)^ 3 (a;-2)4 27(x-2)4 18 (a;-l)4 216{a;-l)4 3(x-2)5 27(x-2)5 """ 

77r^ap I 2125 gp 6401n^2ap 12801n ^2ap 6401n2ap 1280 ln2ap 2„. 6061ap n^ x 2125j - 

18{x-iy^ "•" 108{a;-l)'i 3(x-2)4 3{a;-2)E' 9{a;-2)4 9(x-2)^ ^ "0 216 2 108 

1372 5705 512 , 475 , 2432 , 35 , 887r^ , 22112 , 77r^ . 1 7679 

9(x-2) 36 (x-l) 3(x-2)^ """ 36(x-l)^ """ 9 (a;-2)^ "•" 12(^-1)^' """ 3 (a:-2)4 "i" 27(x-2)4 ">" 18 (x-l)-^ "*" 216(x~l)' 

2567r^ I 62720 , Ytt^ , 2125 , leOvr^ , 1280 , 640 In^ 2 , 2560 In^ 2 _, 2560 In^ 2 

3 (x-2)5 "T 27(x-2)5 "•" 18 {x-lY' "•" 108(a;-l)5 """ 3 (a;-2)6 "•" 27(x-2)6 "•" 3 (x-2)4 "•" 3(x-2)5 "•" 3 (x-2)6 

640 In 2 I 2560 In 2 , 2560 In 2 _ 271 \ _, tr/9. ^\ f _ 1^2™^ , 7607r^ap , Tr^gp , 8007r^gp _ Tr^gp 
9(x-2)4 "T 9 {x-2Y^ "^ 9(x-2)<^ 24 y "^ -" '^^' -^^ l^ gTT X«o "^ 9 (x~2)* "^ 6(x--l)4 "^ 9 {x-2)^ 6{x-iy 



2125x I 
108 "•" 

7679 , 
6(x~l)4"r 

ln^2 , 
'qq _i_ 
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1600 In^ 2 QQ I 3200 In^ 2 ag , 1600 In 2 qq , 3200 In 2 ag , tt^ qq , Tifx , / 1600ao , 3200 ag _ 1600 



3 (a;-2)4 1^ 3(x-2)5 ^ 9(x-2)4 i^ 9(-^„2)5 ^^ 3 ^^ 6 ^ \9(x-2Y ^ 9{a;-2)5 9{a;-2)4 

6400 6400 \ tr/n- ^, ^ _i_ /" 3200ao 6400ao , 3200 , 12800 , 12800 ^ n(C\ n- ^, ^ _i_ 
9 (x-2f ~ 9{x-2)ej^iU'«0J+ (^ " 3 {x-2)i ~ 3{x-2)5 + 3 (x-2f + 3{a;-2)'' + 3(x-2)6 j ^iU,U,aoj + 

/ leOOon I 3200 ao _ 1600 _ 6400 _ 6400 \ Trtn. 1 . ^ \ _ 7607r^ _ tt^ _ 23207r^ -^ 



l_ 3^00 ap _ 1600 6400 6400 \ jr/n. -\ . ^ \ 

\(x-2Y ^ (a;-2)5 (a;-2)4 {x-2f ( ^-2)6 ^ "" V^' ^' "0^ 9{x-2)4 6 (x-l)* 9{a;-2)5 6 {a;-l)5 

16007r^ 1600 In^ 2 6400 In^ 2 6400 In^ 2 1600 In 2 6400 In 2 6400 In 2 \ 87r^ , 2577r^ , 147r^ 

9(a;-2)6 3 {a;-2)4 3(a;-2)5 3 (x-2)6 9(x-2)4 9 (a;-2)5 9(x-2)6 ^ 9 (x-2) "•" 216{a;-l) "•" 9 (x-2)2 

77r^ 47r ^ 357r^ 11607r^ 1397r^ 21927r^ 477r^ 3207r^ 17 /- 56C3 1 

27(x-l)^ (x-2)^ 108(a;-l)^ 27 (2:-2)4 108(x-l)'* 27 (a;-2)'i 54(x-l)^ 27 (x-2)"^ 12"''''3 3(x-2)'* "•" 
7(3 392(3 I 7C3 560(3 640^^2 2560 In^ 2 2560 In^ 2 320 In^ 2 1280 In^ 2 1280 In^ 2 , 

4(a;-l)4 3(a;-2)"' "'"4 (x-1)^ 3{x-2)6 9 {x-2)4 9(x-2)5 9 {a;-2)6 9(x-2)4 9 (x-2)5 9(x-2)6 "■" 

1„2^T„9 1127r^ln2 320 In 2 7r^ln2 3047r^ln2 1280 In 2 7r^ln2 1607r^ln2 1280 In 2 , 137r^ 1 

gTT xm^ 3{a;-2)4 27 (x-2)4 6(x-l)4 3(x-2)5 27(x-2)5 6{a;-l)5 3(x-2)6 27{a;-2)6 "T" 24 J' 

E.8 The B integral for k = —1 and 5=1 

The e expansion for this integral reads 

X(x, e; ao, 3 + die; 1, —1, 1, gs) = xB{e, x;3 + die; 1, —1) 



7^ 



^/}f'^ + -b^lf'^ + 6i^'-^) + e6^-^) + e^ft^'^) + O {e') 



where 



"-2 — 8' 
b^l[-''^ = -H{0;x), 

!,(1 -1) _ "0 _ ^ I "0 5ag 7ag 13 a§ _ gp , ap _ Qp i 

"O — 12(a;-l)^ 12 "^ 24 {a;-l) 24{a;-l)2 "^ 24{a;-l)3 "^ 24 3{a;-l) "^ 6{x-l)2 3 {x-l)^ "^ 

13ao 23 ao , f25 , 3 1 1 , 3 , 25 ^ u^n. ^, \ , f 25 3 , 

12(x-l)4 12 "r\^12"r4{a;-l) 6 {a;-l)^ 6{a;-l)a ^ 4(a;-l)4 "^ 12 (x-1)-' ^ ^ l^, «o; "^ \^ 12 4 (x-1) "^ 

6(^ + 6(S^ - TTiJ^ - 12(1^) ^(0; ^) + ( (i^ 

"0 "0 4ag 3ag ag "o .. I '^ n-^ I "0 "» .. I "» .. "» . -In'.. I 3 

x-l 3{a;-l)^ 3 2 {a;-l) "^ (a;-l)^ 2{i^^ "^"^ "0"r ^-1 (x-1)^ ^ (a;-l)a (x-l)"* ^"0"r4(x-l) 

6(i^-M^ + 4(^ + T2(l^ + i) ^(ci(«o);a;)+4F(0,0;x)+((^-l) i:f(0, ci(ao); x) + 
- (^) ^(1^0;^) + ((^ - 1) m,ci{ao);x) - ^(-^(^oW.0);.) - ^^ - ^, 

, (1,-1) _ Ydial _ 7 dial 7 ag _ Tag _ 109di gg _ 13dia§ _ Hag 29diag _ 53a§ _ 

"1 ~ 72 72(a;-l)^ + 36{a;-l)^ 36 144 144(x-l) 72(a;-l) + 144{a;-l)^ 72(a;-l)^ 

67 rfiag 79a§ 121 ag 305diap , 2ap , 19di gp _ 5ap diap , 5ao , diQp _ 

144(a;-l)^ """ 72(a;-l)^ """ 72 "•" 72 """ 3{a;-2) """ 18{a;-l) 18(a;-l) 9 (x-l)'^ "•" 9(x-l)^ """ 18(^-1)^' 

41 gp 217diap , 271ap 371ap . ( "p , °p "o 1 ^"o '^"0 ^^"o 1 4ap 

18(x-l)^ 72{a;-l)4 "i" 36 (i^-l)"* 36 """ \^ 3 {a;-l)^ """ 3 6(a;-l) "•" 6 (x-1)^ 6(x-l)'^ 6 """ 3 {x-l) 

2ao I 4ap _ 13 ap , 23ao _ 205 di ±_ _ 15di . 7 , 8 , 5di 1 , 

3(a;-l)^ "•" 3{x-iy^ 3(x-l)-4 """ 3 72 x-2 8(x-l) """ 4 (i-l) '^ 3(a;-2)^ """ 18{a;-l)^ 18 (x-l)'^ """ 

5di 31 15 di I 13 205c;i , 415 , W5\ rrfn. ^ \ , / IMi 5di _ 

18(x-l)a 18(x-l)3 8{a;-l)4 "^ 4(x-l)4 72 (x-l)-' "^ 36(a;-l)5 "^ 36 ^ "" '^^i "Oj "^ 1^8(x-l) 18{a;-l)2 

5 di I 15di I 205di I 205di , 4 7 8 1 1 . 1 31 13 1 27r^ 

18(x-l)^ "•" 8(x-l)4 "•" 72(x-l)^ "•" 72 "'"x-2 4(a;-l) 3 (x-2)^ ^ 18(a;-l)^ "*" 18(a;-l)^ 4 (i-l)* "•" 3(a;-l)'i 

415 I ZlI _ 205\ iji'ri. ^A I /f^lf^ _ ^1 "p _ 13i^lQp _ dlOp , 5diag 7diag 23diap , 

36(x-l)''' ^ 3 36 ^-"'^'^'•^'' "^ \^ 6 6(a;-l)^ 12 12(x-l) ^ 12(x-l)^ 12 (x-l)^' ^ 6 "^ 

2diap di Qq I 2diao 13iJiap _ 35di _ 7d-i . di di , 13iJi j lJ(^ ■ rv \ -l- 

3(x-l) 3(x-l)^ "^ 3{a;-l)^ 6 (x-l)* 12 12(a;-l) "^ 12 (x-1)^ 12(a;-l)^ "^ 6{a;-l)4y -^ \,i, «o; "T" 

/^jr2 _^\ tj^o. ^A I ( dia* , diag q,4 o,4 ^ 13(iiag diag , Sag , 2di gg 7ag 

l^2(a;-l)E' 2 ^ ^'>^'-^/"r\^ 8 "^8 (a;-l) 4(a:-l) "^ 4 """ 18 2(a;-l) "*" 3(x-l) "^ 9(a;-l)^ 9(x-l)^ 



fa _ ^-^"-^"0 



3di gg _ 9ag 2diag 7Qg , dial 13ag 23ag 25di qq , 



12 3{a;-2) ^ 4(x-l) 2{a;-l) 3 (x-l)^ ^ 2(a;-l)2 ^ 2 (a;-l)» 6{a;-l)» ^ 6 ^ 6 
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2ao diap _, 23ao 4ao , 2diao 20 gp diap t 22ao _t_ 2diao 25ao 25 qq 

x-2 2(a;-l) "•" 3 {x-l) 3(x-2)2 "•" 3(x-l)2 3(x-l)2 (x-l)3 "•" 3 (x-l)^ "*" (a;-l)4 3(x--l)4 3 

205di , /^_a^ _ «4 _ i^ , 4ag 16a3 6_a2 _ 4«g 2«g _ i o^2 _ 4afl_ , 4ao _ 4ao , 

72 "T \^2;-l "0 x-l "T 3{x-l)2 "T" 3 "T x-l (x-l)2 "T (x-l)a ^^"O x-l "^ (a;-l)2 (a;-l)3 "^ 

3di I (Ji I (Ji Ml 25 di \ un . ^, X_^ 15di , 7 , 8 , 5di 

rr-n "T S Cx-l ^2 "T Q/-™_n3 9(''r-n4 l^nTZT^ ] ^ \^^ '^0 ) .x-2 S ^rr-l 1 "T 4Ct-1 1 ">" S(''r-5^2 "T i o /„_- 



il 



2(a;-l) ^ 3 (x-l)2 "^ 3{a;-l)3 2{a;-l)4 6{a;-l)5 ^ ^-' ^-"i "0^ x-2 8 (x-l) ^ 4(x-l) "^ 3{x-2)2 "^ 18 (x-l)2 

1 I 5di _ 31 _ 15di , 13 _ 205 di , 415 , 205\ tt ( ( \. x , 
18(x-l)2 "T I8{x-1):^ 18 (x-l)i' 8{x-l)4 "T 4{x-l)4 72{x-l)-> "^ 36{x-l)^ "^ 36 ^ n yciya.Q ) , d. ) ^ 

25 3 _L 2 I _J2 3 25__\ rrtp. p.. ^ \ i /'25 , _3 2 2__ , 

^ 3 (x-l)2 "T 3(x-l)^ (x-l)4 3 (x-l)-' )^l^)U'«o; -^ I 3 -^ x-l 3 (x-l)^ 3(x-l)^ "T" 



x-l ^ 3 (x-l)2 "T 3(x-l)^ (x-l)4 3 (x-l)-'y''-'^"'"'"0/ "^ ^^ 3 "^ x-l 3 (x-l)^ 3{x-l)^ 

(^^ + 3 {l-lf) -^('^' 0; 2^) + ( - 2(i^ + 3 (x-1)^ + 3(x-l)i ~ 2(x-l)4 ~ 6{x-l')& ~ ~6^ j -^('^' ^5 "o) 

Wn-'r^ Z' TT^rfl I /'2 di di I 2c;i rfi I 25di , 4 8 4 , 8 

-"V^'-^^ l^ 3{x-l)^"^\^x-l (x-l)2"r3{x-l)^ 2 (x-l)4"r6(x-l)^"^x-2 3 (x-2)2 3(x-l)2 ^ 3 (x-2)i' 

4 ^ TT((\- ^,„\ -L (a 4 \ TTfn, n. ^,„^ I /'o^-, 2di ^ H-Cn 1 ■ ^,„^ J 27r2 \ , /'_2di 



^^^^) H{0;ao) + [A - ^^)H{0,0;c^o) + [2d, - ^^JF(0, 1; ao) + j^^j + yj,,^ 
^di-j^ + 2)HiO;aomO,l;.) + {-^ + i+'^,-^-'4-^, + ^-^ + 

1 8 2 I 8 1 2 I 25\ TT(n „ /„, V ^^ _i_ /' 2di , di 

2 (x-l) ~ 3(x-2)^ ~ 3(x-l)^ + 3 (x-2)a ~ IF^IP" ~ (x-l)"* + TJ ^ (U, Ci (Oq j, a;j + (^ - ^31 + (x-l)^ ~ 

2 rfi I til 25di 4 I 8 I 4 8 I 4 \ r7-('i n- r^ I ( "^"'i ^n', 

3{x-l)^ ^2(x-l)'* 6 (x-1)^ x-2"^3(x-2)2 ^3 (x-l)^ 3{x-2)^ ^ (^-1)* / "" V J^' ^' -^^ ^ l^ (x-l)-' ^"1 

2 \ ij-^n MJi'o 1 X I / o^n 4 4a? , 4a^ , 16a? , 6af, 4 a.^ 2a2 2 

(^3i)FJ ^(0; ao)H{2, 1; x) + (^ j^ - a4 _ _^ + __^ + _i. + _^ _ _ji^ + _iL^ _ 12^2 _ 

4 gp , 4ao 4ao , 4 ap , -i /^ 4iJ'(0;ao) 2di -f/(l;ap) 3 



"^ (X-1)2 (x-l)3 "T (x-l)4 "T J-""0 -^ (^_l)5 -^ (x-l)5 x-l ^ 3(X-1)2 "^ 



S' 773Tvr 



x-l ' (x-l)2 (x-l)3 ' (x-l)4 ' ^""U 1 (x-l)5 ' (x-l)"' x-l ' 3(x-l)2 ' 3 (x-l)3 (x-l) 

3(^-f)i7(c,(ao),c,(«o);x)+(^-^-a + 3(l^+¥ + a-(l4+(^ 

fin'2 _ 2_So _L 2ao _ 2ap , 2 ap , o 4_ , 1 , 8 , 2 _ 8 , 

""0 x-l "^ (x-l)2 (x-l)8 "^ (x-l)4 "T °"0 j._2 "T 2(x-l) "^ 3 (x-2)2 "^ 3(x-l)2 3 (x-2)8 "^ 

(1^ + (1^ - f )^(C2( ao),ci(ao);a:) - 16F(0,0,0;x) + (2 - (^) i7(0,0, ci(ao); x) + 
( - (^ + 2 di + (^ - 2)f(0, 1, 0; x) + (^-^ -2di- j^ + 2^H{0, 1, ci(ao); x) + 
4 //(0,ci(ao),ci(ao);x) + (2 - j^^ H{0,C2{ao),ci{ao);x) + (^^-^ - 4) i:f(l,0,0;x) + 
^'^^ ^)i/(l,0,ci(ao);x) + (-^^ + 2di + ^^)i7(l,l,0;x) + (^^-2d,- 



(x-l)5 (x-l)-'; --\-,^,^l\^OJ,^J^ y (x-l)--' ^ "-"i ^ (x-l)--' ;"M-^>-^>".-; -r \^(^_i)5 

2 di 



(^ji:f(l,l,ci(ao);x) + (^4-(^j //(l,ci(ao),ci(ao);x) + (^2 - ^^j i7(2,0, ciK); x) + 
{j^-2) i:f(2,l,0;x)+(2-(^) //(2,l,ci(ao);x) + ((^-2) i:f (2, 02(00), ci(ao); x) - 

2 H(ci(ao),0,ci(ap);x) 4 iJ'(ci(ao),ci(ao),ci(ap);x) 2 _f/(ci(ap),C2(a()),ci(ap);x) _ tt ^ , tt^ , 2tt'^ , 
(x-l)5 "I (x-l)5 I (x-l)5 x-2 "•" 8(x-l) "•" 3(x-2)2 "•" 

TT " _ 277^ , TT^ , TT^ _ 2^3 _ SSfs I TT^ In 2 _ 12 !„ O _ 257rf. 

6(x-l)2 3(x-2)^ "^ 4 (x-l)3 "^ 2(x-l)4 4 (x-l)5 4 ^ 2 (x-l)-"' 2^ ^"^^ ^ 24 ' 

,(1,-1) _ 37 j2^,3 I 37dial , 37df gg 37dia§ tt^ a§ 37ag tt^ gg 37^,3 715^2^2 

"2 — 432"l"0^ 108 ^432 (x-l) 2 108(x-l)2 72(x-l)2 "^ 108(x-l)2 "T" 72 108 "^ 864 

793 digg 115ci2ag 41cii gg Tr^ag 197gg 107^2 gg 263diag 57r2gg 419ag 

2T6 I" 864(x-l) + 216(x-l) ~ 144(x-l) ~ 216 (x-l) ~ 864(x-l)2 + 216 (x-l)2 + 144(x-l)2 ~ 216 (x-l)2 + 

493d2ag 571diag 77r2gg 649gg 137r2gg 871ag 3515 d^ap 1040diap 25diap , 50ap 

864(x-l)3 216 (x-l)» 144(x-l)» "'"216 (x-l)3 144 "•" 216 432 """ 27 9 (x-2) "•" 9(x-2) 
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265djao 523diao ,_ Tr^ap , 62ao t^fap _ diap _ Tr^gp , 2ao ,_ 113df ao 

108 (x-1) "•" 108(a;-l) "•" 18 (a;-l) """ 27(x-l) 108 (x-l)'^ 54(2:- 1)2 36 (i-l)^ "*" 27(a;-l)2 "•" 108 (x-l)3 """ 

307diap I TT^ap _ 325ap , 2911dfap _ 1739^10-0 _ 137r2ap , 4099ap , 2371^ gp _ 4859ap , 
108(a;-l)ii "•" 18 (x-l)'-^ 27(a;-l)^ """ 432 {a;-l)4 54(a;-l)4 72 {x-l)4 "i" 108(a;-l)4 "i" 72 108 """ 

/_ 7dial 7 dial 7ag 1 '^ "0 1 109'^! "j 13diag Hag 29diag 53ag 67diag 

l^ 18 + 18(x-l)2 9(x-l)2 + 9+36 + 36 (x-1) + 18{a;-l) 36 (x-l)2 + 18{a;-l)2 + 36(x-l)3 

79ag _ 121a§ _ 305di ap _ Sap _ 38diap , 10 ap , 4diao _ 20ao _ 2diap , 82ap , 
18(x-l)a 18 18 3(x-2) 9(x-l) "•" 9(x-l) "•" 9(a;-l)2 9 {a;-l)2 9{x-l)3 """ 9 {a;-l)» """ 

217diao 271ao , 371ao , 2035^2 2035 di , 38di 68 , 63 df 161di tt^ , 3 

18(x-l)4 9 {a;-l)4 """ 9 """ 432 108 "•" 3(a;-2) 3(x-2) "•" 16(a;-l) 12(a;-l) 8 (x-1) "•" 2(x-l) 

76di _L 152 _ 19^1 _L 323di , tt^ _ 215 _ 19 dj 605di , n^ _ 

9{a;-2)2 """ 9 (x-2)2 54(x-l)2 """ 108 (x-l)'^ "*" 36{a;-l)2 108(x-l)2 54{a;-l)3 """ 108{a;-l)3 """ 36 {a;-l)» 

1643 I 63dj 50(ji ^^ . 1 8. 1 2035^^ §95 di 25n'^ , 5665 257r2 , 

108{a;-l)3 """ 16 {a;-l)4 3{a;-l)4 8 (a;-l)4 """ (x-l)* "•" 432(x-l)5 27{x-l)5 72(x-l)5 """ 108 (x-l)5 72 "■" 

1855 \ TTfr.. ^\,(_ X^2^3 , 7di af, 7d^a3 _ 7dia3 109tJ?ag _ Uld^a^ 13 rf?»g , H'^i^n _ 

108 ^ -"'>^'"0''"^ 1^ 36"l"0"r 18 "^ 36(x-l)2 18 (x-l)2 "T" 72 36 "^ 72(a;-l) "^ 36{a;-l) 

29d2 al 53dial 67dj ag jgd-^al SObdj ap 371diOo 4diap 19 djap 5diap , 2djap 



19 d\ap _Mioo_ I 24 gp 
9{a;-l) "•" 9(x-l) "•" 9 (x-l)2 



62 I 



■ 3(x-l) 

^ + JI^\W^-f) ^(0;"o)+(-(^ + 8di + (^-8) i7(0,( 
4d' 



_ 2 16 I 

7^ W7:^r^ ?.i^-')Xi "I" 
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8dij H{l,0;ao) + \^j^^-4:dlj H{1, 1; ao)-^z^ + ^^+ i2%^li) - 6(^ + 9(f-2)^ "9 {x-2y^ + 

28di _ 80 _ 28 di , 56 , 5 di _ 14 , 4di _ 43 _ n^ _ 35 , tt ^ , 

9(x-l)^ 9{a;-l)^ 9{a;-2)^ "•" 9(^-2)^' """ (x-l)'-^ (x-l)'-^ "•" (x-l)"- 2 (x-l)-* 6(x-l)'i 6(a;-l)-' ^ 6 """ 

415^, ur^ (^ \.r^\('i<_ rfi^g ^i«o I '^i«o I ^'"0 "0 ^ '"g I "0 43dfag 43di aj 

18 ^"^^l^U«o;,•^;^^ 16 4 16(x-l)"'"4 (a;-l)~'"24(x-l) i{x-l) 24 "^ 4 108 "^ 27 + 

dfgg 16diag Tr^gg 23ag 4 djgg 53diag tt^ gg 37ag 27r^ gg 43ag 95dfag 

4(x-l) 9 (a;-!) 6(i-l) + 9(x-l) 27(2:-l)2 + 54(x-l)2 + 18{x-l)2 27(x-l)2 + 9 27+72 

95di al 13diag 13ag _ 3dfag 16diog Tr^gg sg^^a 4 ^2^,2 173dig2 tt^ gg 59g2 

I8 I" 18(a;-2) ~ 9 (x-2) ~ 8(x-l) + 3 (x-l) + 4(x-l) ~ 6(x-l) + 9(x-l)2 ~ 36(x-l)2 ~ 6{a;-l)2 + 6{a;-l)2 ~ 
djg§ 139digg vr^gg 56gg vr^gg 46 g§ 205dfgo 205digo 17di gp , lOgp , dlap 

2 (x-l)3 "•" 36(x-l)^ "•" 12 {x~l)'i %x-l)'i 2 "I" 9 36 "•" 9 3(x-2) "•" x-2 "i" 4(x-l) 

127 digp _ TT^gp , 1247gp 1 38digo _ 76gp _ 4 dfgp 34digp , tt^ gp _ 565go 1 c^joQ _ 

9(x-l) 6(x-l) "•" 36 {x-l) "•" 9(x-2)2 9(a;-2)2 9(x-l)2 "•" 3(a;-l)2 "i" 6(x-l)2 18(x-l)2 """ (x-l)^ 

146digp TT^gp , 1495 gp ^d\aQ 505digp , Tr^gp 803go , 27r^go 377gp , 2035 df 2035di , 

9(x-l)a 6(x-l)3 "'"36(x-l)a (x-l)"* "•" 18 (x-l)* "•" 6(x-l)4 18 (x-l)4 "•" 3 18 "•" 432 108 "•" 

/dig J di g(i gg 4 26di gg 2digg 20gg 8 digg . 28gg , 52 gg 23digg 4gg 



/ dig^ dl gg gg 4 26di gg 2digg 20gg 8 digg 28gg , 52 gg 23digg 4gg 

l^ 2 2(x-l) + x-l '^0 9 + x-l 3(a;-l) 9(x-l)2 + 9(x-l)2 + 9+3 + 3(a;--2) 

3di gg 18gg Sdigg 14gg 2di gg 26gg 46 gg SOdigp 8gp , 2di gp 92gp , 16gp 

x-l "•" x-l "'"3 {a;-l)2 (a;-l)2 (ai-l)^ "*" 3(^-1)^' 3 3 x-2 "•" x-l 3(a;-l) "•" Z(x-2Y 

8di gp I 80gp , Adi gp 88gp Mi gp , lOQgp , lOQgp , 205 cii , 16 , 15di 7 32 

3(a;-l)2 "•" 3(x-l)2 "•" (x-l)^' 3{a;-l)^ (x-l)^ "•" 3(x-l)4 "•" 3 "•" 18 "•" x-2 "•" 2 (x-l) x-l 3(a;-2)2 

lOcii I 2 lOdi I 62 I 15di 13 I 205 di 415 205 ^ utn-r,, ^_i_/'^i£!o 

9 (a;-l)2 "T 9(x-l)2 9{a;-l)» "^ 9 (x-l)a "^ 2{a;-l)4 (a;-l)4 "^ 18(x-l)5 9{a;-l)5 9 ^ ^^U,«oj-^^^ 4 

digg df gg digg I3dj gg 26digg dfgg 10q!i gg 4dfgg 14digg 23djgg 23digg 2di gg 



16gp _ 

'5-2)2 

_32 



9 {x-l}^ ' 9(x-l)2 9(a;-l)^ ' 9 [x-iy ' 2(a;-l)4 (a:-!)* 18(x-l)^ 9(a;-l)a 9 y -- v") -u; 1 \^ 4 

digg df gg digg 13dj gg 26digg dfgg lOoii gg 4dfgg 14digg 23djgg 23digg 2di gg 

2 ~4(a;-l) + 2(a;-l) 9+9 + x-l ~ 3(x-l) 9(x-l)2 +9 (x-l)2 + 6 ~ 3 + 3(x-2) 

3dfgg 9di gg 4dj"p 7di gg /^j"p 1 ^^digg 25dfgp 50digp 4di gp , dfgp 46digp , 8 d^gp 
2(x-l) "•" x-l "'"3(x-l)2 (x-l)2 (x-l)a"'"3 (x-l)» 3^3 x-2 """x-l 3(x-l) "•" 3(x-2)2 

4djgp I 40digp I 24 gp _ 44digp _ 4dfgp 50digp , 205dj _ 205di , 8 di , I5dj 7di _ 

3(x-l)2 "T 3 (x-l)2 "T (x-l)3 3 (x-l)3 (x-l)4 "T 3 (x-l)4 "T 36 18 "^ x-2 "^ 4(x-l) 2(x-l) 

16 di 5d2 ^ di 5dj , 3irfi , 15 df 13^1 , 205df 415di ^ u^. ^, \, /_ 

3(x-2)2 9{x-l)2"r9 (x-l)2 9{x-l)^ "^ 9(x-l)i' "^ 4(x-l)4 2(x-l)4"r36 (x-1)^ 18{x-1)E' ^ "" '^-^' "Oj-^ ^^ 

4 «o I 4n-4 _L 1^ _ 16gg _ 64g3 _ 24g2 16 gg _ 8gg . ^ o , 16 gp _ 16gp , 16go _ 16 gp _ 

x-l "r*"0"r x-l 3 {x-l)2 3 x-l "^ (x-l)2 (x-l)^' -r^O«0"r x-l (x-l)2 "^ (x-l)^' (x-l)4 

R/l^, _l_ 12 8 8 j_ 12 I 100 I 100\ rrfn n. ^, \ , ( ^^ ^,4 2dig4 32cii gg 

o4ao + srr - 3(x-i)2 - 3 (x-i)a + (i^TjT + 3(^_i)5 + — j ^(0, 0, aoj + yMiUQ - ^^i 3 — + 

^dial Mial ^, ,2 12digg 8di gg 4digg go , , 8^1 gp _Migp ,_8digp 8 digp , 50di , 

"^^T~3(x-i)^+^*"i"o-^:r]- + (S3T)7-(j3Tp--<3^aiao + ^:ri--(jri)7+(jrT^ 3- + 

6a!i 4di 4di I 6di I 50 di W/'n 1 ■ n,.^ i /'oW,n4 ^di gg 32digg 8digg 8 digg 
F^ ~ 3 (x-l)2 - 3(x-l)a + (J3T)T + 3(a;-l)5J ^ (U, i, Oq j + (^^diaQ " ^^i 3 H ^rr " 3(x-l)2 + 

9/iW «2 12dig2 8 digg 4ciigg „„ , 8 digp 8digo , Mi gp 8digp , 50di , 6 di 4di 

4di I 6 di I 50di W/-, p).^, N I /^2 „4 ^!«0 16dfgg 4^^ gg 4dfgg -|o^2„,2 6 d^gj 

3(x-i)a + (F^ + 3(x-i)5 ] ^ i^' U, ao j + ( di Oq - ^77]- 3— + ^Tj- - 3(a;-i)2 + i^diaQ " -ITT 



4di 

^^~ 

,2 
+ 



4di I 6 di I 50di _ \ TJ/-I n.^\^(^2^i dial 16dfgg 4d2 gg 4dfg; 

K^:^ + (F^ + 3(x-i)5 j ^ i^' U, ao j + (^di "o-^^rr 3~ + ^^^l" " 3(j:^ 

4dfgg _ 2df gg _ -. „ ,2 , 4dfgp _ 4dj gp 4dfgp _ 4dj gp 25df _3d^ _ 2dj 

x-l)2 (x-1)^ iDaiao+ ^_;^ (x-l)2 + (x-1)^ (x-l)4+ 3 +X-1 3 (x-l 

25 df ^ rr,^ 1 . ^ ^ 1 38di 68 , 63df _ 161di _ tt ^ , _Z 76di , 152 _ 

3(x-l)'i^-"Vi'^'"0'' "^ 3(x-2) 3 (x-2) "^ 16(x-l) 12(x-l) 8(x-l) "^ 2(x-l) 9(x-2)2 "^ 9 (x-2)2 

19t^f I 323di I TT^ _ 215 19 dl 605di , ""^ 1643 , 63df 

54(x-l)2 "•" 108 (x-l)2 "•" 36(x-l)2 108(x-l)2 54(x-l)3 "*" 108(x-l)3 """ 36 (x-1)^ 108(x-l)i' "*" 16 (x-l)4 

50di TT^ I 8 I 2035df 895 di 257r^ , 5665 257r^ , 1855 \ , / 27r ^df 

3(x-l)4 8 (x-l)4 "T (x-l)4 "•" 432(x-l)5 27(x-l)5 72(x-l)'"'' "•" 108 (x-l)"' 72 "i" 108 ^ "•" \^ 3(x-l)5 "•" 

STT^di I ( i dl _ 2dj , 4df df _25d^ 1 8_di _ 16di 8di , 16 di _ 8di , 

3(x-l)^ "^ \^x-l (x-l)2 "T 3 (x-1)^ (x-l)4 "T 3(x-l)-' "^ x-2 3(x-2)2 3(x-l)2 "^ 3(x-2)i' (x-l)4 "^ 

^ 7 8__ I ^ 1 5 25 _ 25\ tt(o. ^ \ j_ ( _ 16di , o^ , 

x-2 2 (x-l) 3(x-2)2 "T 3(x-2)i' 3 (x-l)^' (x-l)* 3(x-l)^ q J ^ \^, ^0 ) -*- y (x-1)^ "^ 0«1 "^ 

(^)i7(0,0;ao) + (-(:MF + 4^?+(l4^)^(0'l;«o)-(^-^)^(l'l^ 

TT^ _ 32ri\ fT^-i o. „^ , /' _ i^ , '^f _ 4d2 ^f _ 205d2 _ 46di , 46di , 
2 (x-l)"' 2 y-^'^-^'^''^'' "^ l^ x-l "^ (x-l)2 9 (x-l)i' "^ 4(x-l)4 36 (x-l)-' 3(x-2) "^ 3(x-l) "^ 

52 di 40di 28di , 98di 13di , 415 di , f _ Mj^ , 4 di 8di , 2di _ 

9(x-2)2 9(x-l)2 9 (x-2)3 "T 9(x-l)3 6(x-l)4 "^ 18(x-l)5 ^ l^ x-l "^ (x-l)2 3(x-l)3 "^ (x-l)4 
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50 di 16 I 32 I 16 32__ I ^^_\ tri'n. ^ \-l(- iff?. , _^^i 4df , dj 

3(x-l)5 x-2 "^ 3{a;-2)2 "^ 3 {a;-l)2 3{a;-2)8 "^ (a;-l)4 ^ ^ '^'^i "0 j "^ \^ x-1 "^ (x-l)2 3 {a;-l)» "^ (x-l)^ 

8di)ii-(0, 1; ao) + [j^ - 8 d,'^H{l, 0; ao) + ((:j^ - 4df ) i:f (1, 1; ao) + ^^^ + ^(^ - 

56 299 I 56 23 203 vrf 35 i Zl!. _l 35\ zj/i „ (^ V ^^ J- 

9 (x-2)2 18(x-l)2 "T 9{a;--2)8 6 {a;-l)3 6(a;-l)4 6(a;-l)5 6 (a;-l)5 "^ 6 "^ Q J ^ {^i ^1{^0), -^J -*- 

(n „2 27r^ \ o'('9 n--r^ I /^/^ ^ di , 16di , 8di 16^1 , 8di . 16 15 32 

{"^^ (x-lY'J^^'^'^'-^^^yy x-2 "T 3{x-2)2 "T 3(x-l)2 3(x-2)^ "^ (a;-l)4 "^ x-2 2 (a;--l) 3(x-2)2 

-^^--n^ + 3^-2)3 - (^3T)T - 2(a;-\)4 " 2 {:e^-1)6 + f ) ^(^S "o) + ( (^^ " 8j ^(0, 0; Oq) + ( (^^ 



Ml 

;-l)5 



3(a;-l)^ + 3(x-^2)3 " J^^ " 2(a;-\)4 " 2 (x^iy> + f ) ^(^S "o) + ( (^^ " 8j ^(0, 0; Oq) + ( (^ 

4di)i7(0, 1; ao) + ^^ - ^)h{2, 1; x) + ( - ^^ + n^di + (^j^-l^ - ^tt^) H{2, 2; x) + (^ 

diag gg 4 26diag 2cii gg 41ag Sdiag 25ag 107ag 23cii a§ 5a§ 3dia§ 

2 (x-1) + x-1 ~"0~ 9 + x-1 ~ 6(x-l) ~ 9 {x-iy + 9(x-l)^ + 18+3 + 3(x-2) ~ x-l + 
221 gg 8diag _ 27ag _ 2dia| 15ag _ 197a§ _ SOdiap _ 10 ap , 2diao _ ISlap , 20 ap _ 

12(x-l) """ 3(a;-l)^ 2 (a;-l)^ (a;-l)^ "•" 2 (x-l)ii 12 3 x-2 "•" z-1 6(x-l) "•" 3(x-2)^ 

_8diQp I _80ap_ I 4rfiap 29ap 8di gp , 29ap , 223ap , 205 di , Z' 4ag , ^^4 , 16 ag 16ag 

3(x-l)2 "T 3{x-l)2 "T {x-l)i (x-l)a (a;-l)4 "^ (a;-l)4 "^ 6 "^ 18 "^ \^ j^-i -^^^Q-^ a:_l 3(x-l)2 

64q3 _ 24 gg 16ag _ Sag ,402, 16ap _ 16ap , 16 ap _ 16ao _ nA^^ , J2 8__ _ 

3 x-l "^ (x-1)^ (a;-l)^ ^ ^O «o -^ ^_i (x-1)^ "^ (a;-l)^ (a;-l)4 "*"0 "^ j.„i 3 (x-1)^ 

<^+(^ + T(^ + f^)^(0;«o) + (2dia^-^-^ + ^-|^ + 24d,ag- 



3(x-l)ii I (x-l)4 ' 3 (a;-l)s ' 3 y-^V^'-'uy 1 \^— i-y x-l 3 ' x-l 3(a;-l)^ ' --"'i"'U 

12diag 8 diag 4iJiag ^r, , , 8 diap Sdiap , 8di gp 8diap , 50di , 6 di 4dj 4di , 

x-l "^ (a;-l)2 (x-l)» OZU,i«o-^ ^_;^ (a;-l)2 "^ (x-l)3 (a;-l)4 "T" 3 "^ z-1 3{x-l)2 3(x-l)3 "^ 

_6_di _L_50dL_\ 77^1.^ ^ 16 H(0,0;aa) 8diff (0,l;ap) 8di g(l,0;ao) 4dj H(l,l;aa) , 20 , 15di 

(x-l)4 "^3(x-l)^^-"V^'"0'' (x-l)-' (x-1)^ (x-1)^ (x-1)'^ ^x-2"r2(x-l) 

49 _ 40 _ lOdi I 5 _ lOdi _|_ 275 _,_ 15di _ 6 _,_ 205di _,_ tt^ _ 
4(x-l) 3(x ■ 

18 (x-1)^ 36 ^-^lt,l^^«o;,C^ao^x;-^^^ 4 4{x-l)"^2 (x-l) 2 9 "^ x-l x-l 9 (x-1)^ "T" 



19 _ 40 _ lOdi I 5 _ lOdi _|_ 275 _, 15di _ 6 _, 205di , tt^ 

^-Tj 3(x-2)^ 9 (x-l)2 "•" 36{x-l)^ 9(x-l)3 """ 36 (x-1)^ "*" 2{x-l)'* (x-l)^ """ 18 (x-l)5 "*" 6(x-l)^ 
725 Q25\Tr( ( \ ( \ \,(dj_o4 dial gg gg IMiog d]_gg 3gg 4digg 

■(FrT)^~irj^i'^Haoj,ciiaoj,a;J + (^^ 4(J3T) + 2 (x-i)~T" 9~ + ^^^T — ^rr-g (^_i)^ -f 

'^-■'' 61gg 23di gg 3digg 31gg 4digg 71gg rfigg 15gg 131gg 25digp , 

18 "•" 6 2(x-l) "•" 4 (x-l) "•" 3{x-l)^ 12 (x-1)^ (x-1)^ "'"4 (x-1)^ 12 3 "•" 

tp _ 4digo _|_ 35 gp , 2digp _ 12 gp _ 4digp , 29go , 169ap , 205di ,( _ 2 ag , o 4 , 
■1 3(x-l)^ "^ 3(x-l)^ "^ (x-1)^ (x-l)i' (x-l)4 "^ 2 (x-l)4 ^ 6 "^ 36 "^ 1^ x-l"^^"0^ 
y? 32g2 12g? 8 g? 4g? , . o « „,„ a„,„ «„,„ a „,„ „„ ik 



18(x-l)^ ^ 

rfi gp 13gp - 

x-l x-l 3( 



8gg_ _ Sag _ 32gg _ 12g2 8 gg _ 4ag „ , 9 , 8_ap _ 8gp , 8gp _ 8 gp _ 00^^ , JJ_ 

x-l 3 (x-l)2 3 x-l "^ (x-l)2 (x-l)» ^^^"0"r x-l (x-l)^ "^ (x-l)3 (x-l)4 "^^"0 "T j.„2 " 

o qo a qo /I a t;n\ ^t/„ n / , 4 digg 16c!iag 4diag 

'0 ~ IT^ 3 I" "x^^T 



x-l 3 (x-l)2 3 x-l "^ (x-l)2 (x-l)» ^^^"0"r x-l (x-l)2 "T (x-l)3 (x-l)4 ""^"0 

2 32 8 I 32 4 ^8^, 5o\ u (r\. ^^ \ j_ ( rl r^A ^i"o IScfiog , 

F^ ~ 3 (x-2)^ ~ 3(x-i)^ + 3 (x-2)^ ~ (F^TF - (jriyr + — J -H (U, ao J + (^diao - ^rr 3 ^ 

4'^i°p I 1 9^, ^2 6digg 4digg 2rfi gg . „ , 4digp 4di gp , 4digp 4di gp , 25di , ^ ^i 

di _ 16d] Ml I 16d] 2c(] 4 di \ 0-/1 . ^ \ , 32d] 82 35di _, 73 _ 

x-l 3(x-2)2 3 (x-l)2 "^ 3(x-2)» (x-l)3 (x-l)4 ^ -" V J-> "Oj "^ 3(^-2) 3 (x-2) 12(x-l) "^ 12(x-l) 

28di I 56 _ 28di , 323 , 28di _ 56 _ 5 di , 53 _ Mi , 29 _ 

9 (x-2)^ "•" 9(x-2)^ 9(x-l)^ "•" 36 (x-1)^ "•" 9(x-2)^ 9(x-2)^ (x-1)^ "•" 4(x-l)^ (x-l)* "•" 2 (x-l)* 

^)if(c2(ao),ci(ao);x) + (f^ + ^-^(;A_^-3(^+(;^ + 3(^ 

100 _ _12_ I 8 I 8 _ 12 _ 100 \ TT(n n n- t-^ -^ ( ^^ - 4cii _ Adi , 6di , 

3 x-l "^ 3 (x-1)^ "^ 3(x-l);^ (x-l)4 3(x-l)-' y-"l^'^'^'-^^"r\^x-l 3 (x-l)2 3(x-l)^ "^ (a;-l)'' "^ 

4gg 4gg 16gg 6gg 4 gg ^°n I lOg^ I 4 gp 4gn , 4gn 4 gp Ifia,, l/" ^ 
x-l 3(x-l)2 3 x-l^(x-l)2 (x-l):^^-^^"0^ x-l (x-l)2 ^ (x-l)3 (x-l)4 ^""0 ^ ^^ (x_i)5 

8j i:f(0;ao) + ((^^-4Q!ij H {1; ao) - ^ + ^ + ^^^^ + ^j^^ - ^^^^ + ^^^^ + j^^ + 
3(^)F(0,0,ci(ao);x)+(|4^-^(^-3(i^+(^ + 3^ 

8 di I 16di I 8di 16 di I 8 di , 8 5 16 , 2 , 16 10 3 

x-2 "•" 3(x-2)^ "•" 3(x-l)^ 3(x-2)^"'"(x-l)'*"'"x-2 x-l 3 (x-2)^ """ 3(x-l)^ """ 3(x-2)ii 3 (x-l)^' (x-l)* 
25 I 25\ zj/n 1 n- r^ I /" ^'^i ^d^ 2 df 3dj 25df ^^dfW.^ -. . ^ 

3(x-i)f> + t) -"lU, l,U,xj + (^^::j- - 3(^_i)2 - 3(x-i)^ + (F^TF + 3(x-i)f^ + ^-j^lU, i, 1, aoj + 
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16d] 8 di I 16di 

3{a;-2)2 3{a;-l)2 "^ 3(x-2)3 



4(i 
24a 

8 



31)5 - S) i7(0; ao) + (- (;j^ + 4^2 + ^AA_ _ 4di) i7(l; ao) - ^ + 

I 16 2 16 I 10 , I 3 I 25 25 \ ij^'n 1 ^ ^^ y ^\ i /" 4^1 , 

1 "^ 3{a;-2)2 3 (x-l)2 3{a;-2)» "^ 3(x-l)^ "^ (^-l)"* 3(x-l)5 3 ^ -^ (^U, 1, CH^aoj, x; -^ (^ (x-l)5 "^ 

:,+ (^-4)i7(0;aoMO,2,l;x) + (|^-2a^M + _|^ + ^ + 3_J^ + _^ 



u x~L ' (x—L)^ (x—L)-^ ■ (x—L)-' ■ ' " ' \-j ^/ - -.- \ , .^/ x—2 ' 2(a;— 1) "•" 3 (a;— 2)^ 

3(^ - 30^ + T(iV + (^ + 3(^ - f ) ^(0' ^l(«0)' ^^ 

4^3 16a3 fi^_ 4^2 2a2 _ 2 4a^ , 4ao _ 4ao , 4ao , ig^ , f 8_ _ 



3(a;-l) 



6 "o _ 4ag ^ag _ ^ „ 9 _ 4ao_ , 4ao _ 4ao , 4 gp , 

x~l (x-1)^ "^ (a;-l)3 ^^"0 x-1 "T (x-1)^ (x-1)'-' "^ (a;-l)4 "T" 



) ^(0;ao) + ((:j^-4di) F(l;ao) + ^-2^-^ 

25 I 25\ TT/n „ /^. \ „ (^ \.^\ I fs di idi , 8 



16ao + ( (^ 



10 o£ 5 |_ 32 3 25 

;(a:-l) 3 {a;-2)^ 3(a;-l)^ "•"' 



0£ O £0 

'3 (x-2)i' (a;-l)3 2{x-l)'i 

25 I 25\ TT(n ^ (^ \ ^ f^, \.^\j_{sdi 4di I 8di 2 di , 50di , 16 32 

2(a;-l)!' + T j ^ i*^' C2ia0j, Ci^Ooj, Xj + (^^^ - ^j^jp- + 3(^_i)3 - (^nyr + 3(a,_i)6 +^32" 3 (x-2)^ ~ 

3(^ + 30^ - (^ )^(l,0,0;x) + [-^ -j^+ (j^ -4)F(0;ao) i?(l,0,l;x) + 
(((^^ - (^^lyrj -H'(0;ao)+ [j^zf)^ - J^zj^j^i'^'^ «o) + 5^2 " 2(^47 ~ 3(x-2)^ + 3 (x-2)3 ~ 

^ 1 ,., _ 5 ^ _ 25 _ 25\ rr(-, o „^ / N. ^x , /^ 4 d? 2d^ _ 4^^ dj _ 25df _ 

3(x-i)a {^rryr 3 (x-i)5 -6-J-"vJ^''^''^Haoj,a;j + (^-^::Y+ (x-i)^ 3 (^_i)a + (a._i)4 3(a;-i)5 

8 di I 16di I 8di _ 16 di , 8di ^ 1 7 , 8 _ 8 , 1 , 5 , 

x-2 "•" 3(a;-2)^ """ 3(x-l)^ 3(^-2)^' """ (x-l)* x-2 """ 2 (x-1) """ 3{a;-2)^ 3{a;-2)3 ^ 3 (x-l)'-^ ^ (x-l)* """ 

3(^ + f)i7(l,l,0;x) + ((i^-4d?-(^+(^+4)F(0;ao)^(l,l,l;x) + (^ 

2di I 4 df cii I 25d^ , 8di 16di 8di , 16di 8 di , f 16di , q ,j , 

(x-1)^ "^ 3{a;-l)3 (a:-l)4 "^ 3 (a;-l)5 "^ x-2 3(x-2)^ 3 {a;-l)^ "^ 3(x-2);' (a;-l)4 ^ l^ (x-l)-' "^ » "1 "T 



(x-1)^ "^ 3{a;-l)3 (a:-l)4 "^ 3 (x-iy ^ x-2 3(x-2)^ 3 {a;-l)^ "^ 3(x-2);' ' 

(^)i7(0;ao)+(-(^ + 4d? + (^)i^(l;ao) + ^-TT:^- 

5 25 25\ [r/1 1 „ /„ \.^\ I / 4 di I 2 1 ft\ tr/'n. 



I S i 8 1 

r-i;-y V . -. y yx-L)" J- i_x-ij"y - • ■" x— z z (x-1) 3(x-2)^ ~'~ 3(x-2)3 3 (x-l)^ 

I5V-3(FV-f)^(l'l'^iM;x) + (-(:H^ + I^ + 6)^(0;ao)i?(l,2,l;^ 

4/7, 8 1^-^ 9/7, t;n/7, . / S/7, ,. „\ tt/„ \ . / 4 d? „ , \ ,^t/^ n 90 . 7 



40 I 16 40 I 1 I 21 I 25 I 25\ tt ( -, ^ ( ^, \ ^ ( ^, \. ^\ , f "liii _i_ 

3{I^W + WW ~ 3 (x-2)3 + 3(^31)7 + (^3Ij¥ + 3(^31)5 + T j^ (1' ^1 (aoj, Cl(aoj, x)+[^- (^^jys + 

4^1 + (i:^ - 4) ^(0; «o) i^(2, 0, 1; x) + ( - 1^ + 3(i^ + ^,l4w - ^7^^ 



2(x-l) + 
4 di 



8di I 16di I 8 di 16di , 8 di _, f 8 

x-2 "^ 3(x-2)^ "^ 3{x-l)2 3{x-2)» "^ (x-l)4 "^ l^(x-l)5 

if (0; ao) + ((^1135 -4di j^(l; "0) + ^- 2 (l^i) - 3(x-%^ " 3(x-i)^ + 3{x-2)3 " (^^lyr - 2(^3i)i 



.,^-., .,^-v .V---; V---; ^,^-^ 

25 , 25\ 77/9 n r. {^ V -r.^ _i_ /'§_*. _ 16di 8di , 16 d] 8d] 16_ , 15 , 

2 {x-l)5 "^ 2 ^-ni^,U,CH^aoj,X; -^ ^^^_2 3(x-2)2 3{x-l)2 "T 3(x-2)3 (x-l)4 x-2 "^ 2 (x-1) "^ 

17 9c; 9C;\ TT/^ „ „ \ ( Ar], . , , 9 



32 

3(x-2) 



r + 



25 
2 

1 



1 . 32 I 5 I 17 I 25 _ 25\ lt/q 1 c^. ^\^^ _ ^d^j^A A^ _ _2^_a 

3{x-l)2 3(x-2)3"^ (x-l)3 "^ 2(x-l)4 "T 2 {x-l)5 2 ^-"V^'^'^''^^"r\^ (x-l)5 "^* "1 (x-l)5 ^ 

■ ' "' ^^' ^' ^+(^+((:^-8)i^(0;«o) + 

32 1 I 32 5 ]J 25 , 

2(x-l) 3 {x-2)2 3(x-l)2 "^ 3 (x-2)» (x-l)^ 2(x-l)4 2{x-l)5 "^ 

(^ + 8)//(0;aoM2,2,l;x) + (|A__lM 8d, 



2)if(0;ao)/?(2,l,l;x) + (-|A + _iM^ + _|^__^ ' '"' ' ' 

/ /I,-;. . , \ _^ , , X 1*:; IK 00 1 



i7(2,l,ci(ao);:r) + ((;j^-4di 



x-2 3{x-2)2 3(x-l)2 



+ 



3P^-(^+(8-(S^) ^(0;«o)+(4di-(;^) i:^(i;«o)-^+2#T)+T(l^+3(:^ 

J(l^+(^ + 2(^ + 2(F^- f ) i^(2,C2(ao),Cl(ao);x)+(A-a^i^ + 3(MF+ . 

6 «o _ 4ag 2ag _ , „ 9 _ 4qo_ , 4ao _ 4ao , 4 gp , 1 /. , 8H(0;ao) 4di g(l;ao) 3_ 

x-1 (x-1)^ "^ (x-l)i' -^^"0 x-1"^ (x-1)^ (x-1)'^ "^(x-l)4 "r-L""0 3 (3,_i)b -I (a;_l)b x-1 

I 2 3 25 25\ [7-/^ /^, \ n /,_^/.,„^.^\ I f 3«o , q„4 , 12 ag 4al 






+ 
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^l-T^-J;^+T^ + T^ + ^^)H{cl{»o),c^{ao),c,{ao);x) + [-^ + '^ 



2a± 



4di H(l;ao) 



+ : 



i 

x-l 
9 



Sag - -::d^ + 



_6a2 

(X-1)2 

1 



(^ + ISag + ^_, 



6ao 



6ao 



+ 



Sap 



6 ap 



"T x-l (x-l)2 "T (a;-l)8 (x-l)4 ^■^"U (2^-1)5 



24ao 



8g(0;ao) 



a 



(x-1)^ ' 2 (x-l) (x-1)^ (x-l)^ ' 2 (x-l)-* ' 2(x-l) 



i^ + 2 (x-i)4 + 2(x^-i)-'' + f ) ^(ci(ao),C2(ao),ci(ao);a;)+(^ 



■ + 



1 



+ 



3{x-l)2 
16 



3 ' x-l 

4 



4«^ 
' (x-1)^ 

16 



+ 



2«^ 
(x-l)3 

2 



12ag- 



4ao 



4ao 



x-l 



(x-l) 



"tap I t ap I 1 c^„ 

TW - 7J3TW + 7J3T)T + ioao ■ 



x-2 ' x-l ' 3 (x-2)^ "•" 3(x-l)2 3 (x-2)3 "•" (x-l)» """ (x-l)"* 



^)H{c2{ ao),0,ci{ao);x) + 



2(x-l) ^ 



5 a, 



10a-' 



lOag 



_4_. ^ ^_ 

2 "I" x-l 3(x-l)2 



40 q; 



i 



15a2 IQqg 5 ag „„ 9 , lOap 
^^T + (x-l)2 - (x-l 3 + '^'^"O + T^ 



(x-l)2 (x-l)3 
40 5 



10 ap , lOao 

w + - 



(S^^^TF ^ (S^^TF ~ (^^ ~ ^^ "° + 



10 



+ 



125 



20 5 40 10 

x-2 2(x-l) 3(x-2)^ 3 (x-1)^ """ 3 (x-2)3 (x-l)^ (x-l)^ ' 6 



-f^(c2(ao), ci(ao), ci(ao); a;) + 



12 



12 



- + 12Ur(0,0,l,0;x) + 



64i7(0,0,0,0;x) + 
- (^ + 4^1 + T^ - 12) ^(0,0,l,ci(ao);x) + ( - 8 - j^') H{0,0,ci{ao),ci{aoy,x) + 
(^ -4) //(0,0,C2(ao),ci(ao);x) + (^^^ - 8 di - j^ + s) H{0,l,0,0;x) + (^^^^ - 

ji^)H{0,l,0,c^{ao);x) + [-^ + Adl + ^-M,-^)H{0,l,l,0-,x) + lj^- 



Adl 



- j^ + 4 di + (j^)ii'(0, 1, 1, ci(ao); a:) + (s di - j^ - 8^H{0, 1, ci(ao), ci(qo); x) + 
(^ + 4di+(;^- 4) i/(0, 2,0, ci(ao);x)+((j^- 4 di-(^ + 4)7/(0,2, l,0;x) + (- 
(^+4di + (jr^-4) i:f(0,2,l,ci(ao);^)+((:j^-4a!i-(j^+4) i^ 

12 - -rr-AxTT I i:/'(0, Ci (on), Ci (ttn), Ci (an); xl + ( - 6 - 



4 + (^^1)5 ) ^(0,ci(ao),0,ci(ao);a;) + 



(^^1)5 j ^(0,ci(ao),ci(ao),ci(ao);a:) + (^ 



;x + 



(x-i)^ ) H{0,ci{ao),C2iao),ci{ao);x) + (^4- (^^i)5 J i:/'(0,C2(ao),0, ci(ao);^7 -r ^(^31) 
10) i:f(0,C2(ao),ci(ao),ci(ao);x) + (l6-7-^) ii"(l, 0,0, 0; x) + 



4 i:f(l,0,0,ci(ao);a;) + 



4^2 



(x-l) 



5 + 



16 
(i^TF, 

12 di 12 



(x-l)5 (a 



4di I 12 

(x-l)5 "•" (x-1)^ 
4 d? 



^ + 4ji7(l,0,l,0;x) + ((^-(i^ + 



12 4) H{l,0,l,ci{ao);x) + (-±-^ - A)H{l,0,ci{ao),c,{ ao);x) + ( - 7:;^ + 7^^ + 



(x-i)5 -*y -'M-^)">-^)^iV"u;,'^; -r \^(^„i)5 -y- v-)">-iv"u;,-iv "o;,-; > y (^zriyr > (^ny 

6)i7(l,0,C2(ao),ci(ao);x) + ((i^-8di-(;^)i7(l,l,0,0;x) + ((±|,-(^ 

4) H{l,l,0,ciiaoy,x) + ( - j^ + 44 + ^^ - j^ - 4)h{1,1,1,0;x) + ( 34. - id- 



+ 



(x-l)5 



24 di 



5+' 



12 



4d^ 



(x-l) 

4 di_ 



1"^ (x-l)5 



(i^^TF ' "F^ + ^j -H"(l,l,l,ci(ao);a:) + 

(^^135 + (^31)5 + 6 j F(l,2,0,Ci(ao);x)+ yj^^^ - j^^^^ -^j,iy^,^, ^,^,u.j ^ \~V^^W 



2 



(x-l)5 

4)F(l,l,ci(ao),ci(ao);x) + 



6]H{l,2,l,0;x) + 



4 di 



+ 



(x-l)S + 



(^ + 6j i:f(l,2,l,ci(ao);x) + (^^^^ - ^^^ - 6j i:f(l,2,C2(ao),ci(ao);x) + 
4 , a\ tin ...f^^^^ n ..^.,_^..^ , f 8d, 4 12) i7(l,ci(ao),ci(ao),ci(ao);x) + 



4di 



(;^3^ + 4j i:f(i,ci(ao),0,ci(ao);x) + ((|::^-(^3TF 

((F^-(^-6) //(l,ci(ao),C2(ao),ci(ao);x) + ((^-4) i7(2, 0,0, ci(qo);x) + ^^^3^ 

4di - TT^ + 4) /7(2,0,1,0;x) + (- 7;^+ 4^1 + 7^^-4) //(2,0,1,ci(qo);x) + ^ ^o 

8 



(x-l)5 ^ ■^y -'^ V^) ") -^) ", -^7 -r ^^ (x-l)5 ^ ■^"'i ^ (x-l)5 

10) i:f(2,0,ci(ao),ci(ao);x)+(8-(^^) H{2,0,C2{ao),ci{ao);x) + yu-j—^, 
(^) /7(2, 1, 0, ci (ao); x) + ( (^ - 4 di + j;^ - 2) F(2, 1, 1, 0; x) + 
Mi-j^ + 2) H (2,1,1, ciiao);x) + ^ 10 



(i^TF 
i/(2,l,0,0;x) + 

4 di 



(x-l)5 



10) i:f(2, l,ci(ao),ci(ao);x) + 



(x-l)'i 



jw + 8m(2,2,0,ci(ao);x) + 



4 di 



(x-1)^ 



lV + 4di + 7j^-8 i:f(2,2,l,0;x) + 



4di _ 
(x-l)5 

4di _ 

(J3TF 



r + 
4di 
4di 
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^-^ + 8)Hi2,2,l,ciiao);x) + i^-j^ + Mi + j^-8) F(2, 2, 02(00), ci(ao);x) + (^(^^ - 
4) ii^(2,c2(ao),0,ci(ao);x)+(lO-(^) H{2, c^iao), ci{ao),c,{ao); x) - " ^(^iK)AO,ciK);^) ^ 



8 g(ci(ao),0,ci(ao),ci(ao);x) . 4_H'(ci(ao),0,C2( ao),ci(ao);a:) . 4 ij'(ci(ao),ci(ao),0,ci(ao);x) 

(x-l)5 ^ (2:-l)5 "^ (x-l)5 

12 _g(ci(ao),ci(ao),ci(ao),ci(ao);x) _ 6 -f/(ci(ao),ci(ao),C2(ao),ci(ao);a:) 4 H(ci(ao),C2(ao),0,ci(ao);x) _ 

(x-l)5 (x-l)5 ' (a;-l)5 

10 iJ"(ci(ao),C2(ao),ci(ao),ci(ao);a:) , u(c^.^\ f 2n'^di An'^di 2 n^di , 47r^iJi 27r^ di 47r^ , IStt^ , 

(•^_;^)6 l"-">>^'-^^ l^ x-2 3(x-2)^ 3{x-iy^ "•" 3(a;-2)i' (x-l)4 a;-2 """ 8(x-l) """ 

8 TT^ I TT^ 87r^ I Stt^ I ITtt^ I 257r^ 7C3 i !& i 37r2ln2 _ q„ 2 i„ o _ 

3{a;-2)^ "^ 12{a;-l)^ 3 (^-2)^' "^ 4{a;-l)^ "^ 8 (x-l)* "^ 8{a;-l)E' 2 (x-l)-' "^ 2 "^ (a;-l)-' "^^ ^^^ ^ 

257r2 \ , fr/o. ^\f _ 63df 19rf^ , 19tjf 63df _ 2035^2 _ 2035df _ 38di , 161 di , 

8 ^"T-niU, x;^^ 16 {x-l) "•" 54{a;-l)^ """ 54 (x-l)^ 16(x-l)4 432 (x-l)-' 432 3(x-2) "•" 12(x-l) "•" 

76di _ 323di _ 605di , 50di , 895di , 2035di , 47r ^ , 68 _ 37r^ _ 3 _ 

9(x-2)^ 108 (a;-l)^ 108{a;-l)^ """ 3 (x-l)* "*" 27{a;-l)"' ^ 108 """ x-2 """ 3(a;-2) 8(a;-l) 2 (x-l) 

87r2 152 257r ^ . 215 , 87r2 37tt^ , 1643 1571^ 8 , 257r ^ 



3{a;-2)^ 9(x-2)^ 36(x-l)^ ^ 108(x-l)^ ^ 3 (x-2)^ 36{a;-l)^ ^ 108 {a;-l)^ 8(x-l)-* (a;-l)4 ^ 72{a;-l)"' 

5665 I 21 C3_ I qoA 271^ In 2 , q^ 2 T^ o , 3257r2 1855\ , rj-/-, . „N / ^ICa^ , 7if]n2di , 
108{a;-l)!' + (^^:iF + "^"^^3 " (^_i)b + ^^T In 2 + ^^2 IW ) +J^{^^^)[- 2(x~lY' + (x-l)-' + 

4(jf , (jf 4Q!f d^ 205cij 46di , 46di , 52 di 40di 28di , 98di 

x-l""" (x-l)2 9 (x-l)a "'~4(x-l)4 36 (a;-l)5 3(x-2) "•" 3(x-l) "•" 9(a;-2)2 9(x-l)2 9 (x-2)3 "•" 9(x-l)3 

13di I 415 di I 80 , 43 56 _ 299 , 56 23 203 _ tt^ _ 

6(x-l)'* """ 18(a;-l)5 "*" 3(x-2) "*" 6(a:-l) 9 (a;-2)2 18(a;-l)2 """ 9(a;-2)» 6 (a;-l)» 6(a;-l)4 6(x-l)5 

^_35___L7if _l35\ rr/r,.^ \ , f 8 di , 4di 8di , 2 di 50di 16 , 32 , 16 

6 (x-l)^ "^ 6 ^ 6 ^ -" V^' "0^ "^ l^ x-l"^(a;-l)^ 3(^-1)^' "^ (x-l)* 3(a;-l)^ x-2 "^ 3 (x-2)^ "^ 3(a;-l)^ 

32 I 16 \ iJfn n-n-.-.^ I Z' ^"'i I ^ '^l ■ •^"'1 .. I '^l ■ ^^'^l ^ di I 16di I 8di 

3(x-2)^ "^ (a;-l)'' ^ -" V^' '^i "0; -^ ^^ x-l"^(x-l)^ 3 (x-l)^' "^ (x-l)4 3(x-l)'' x-2 "^ 3(x-2)^ "^ 3(x-l)^ 

3f4.+ (^)i^(0,l;«o)+((j^-16)i/(0,0,0;ao)+((^-8di)i7(0,0,l;a^^ 
8diji7(0,l,0;ao) + ((^rT)7-Mj F(0, 1, 1; oq) - 3^2) + 12 ^(x-i) + 9(x-2)^ " 9 (t-2)a + i8(x-i)a + 

57r^ I 257r^ , 2IC3 , 63C3 _ 7r^ln2 _ 3„2 l„ 9 , 257r ^\ , 8di7r^ _ 377r^ _ 35di7r^ 



6 (x-l)4 "T 18(x-l)5 "^ 4 (x-l)5 "T" 4 2 (x-l)5 2^^ m Z -^ gg ^ "^ 3(^.2) 6 (x-2) 48(x-l) "^ 

3l7r^ TdiTT^ I IOtt^ TdiTT^ , IOTtt^ , 7di7r^ 147r^ 5di7r^ , 557r^ divr^ , 

48 (x-l) 9(x-2)2 "•" 9 (x-2)2 9(x-l)2 ">" 48 (x-l)2 ">" 9(x-2)» 9 (x-2)3 4(x-l)» """ 16(x-l)3 (x-l)4 ">" 

1157r2 263 TT^ I 3577^ , 7 C3 203(3 14C3 , 35C3 1 14C3 , 7(3 245(3 

24(x-l)4 720(x-l)5 "•" 36(x-l)5 "•" x-2 16(x-l) 3 (x-2)2 "•" 24(x-l)2 "•" 3 (x-2)3 """ 8(x-l)3 16 (x-l)4 

525(3 _ 1225 (3 I "^^'^XiJ ^ ^ ln^2 _ In H , 47r^ In^ 2 _ 4„2 i„2 9 _ 67r2ln2 , 157r^ln2 , 

16(x-l)5 48 "^ (x-l)5 '±1^14 2 -^ 6(x-l)5 6 "^ 3(x-l)5 3^ ^^^ ^ x-2 "^ 8 (x-l) "^ 

47r^ In 2 , 37r^ln2 _ 4tt^ In 2 , 57r^ln2 , 337r^ln2 , 257r^ln2 _ 25 „2 1„ 9 _ 2l7r "* , 205di7r2 _ 2657r^ 
(x-2)^ "^ 4 (x-1)^ (x-2)i' "^ 4 (x-1)^ "•" 8(x-l)-4 "^ 8(x-l)'' g TT 111 Z gO "^ 144 48 " 

F. The J'*J-type integrals 

F.l The J*I integral for A; = 

The e expansion for this integral reads 

J*IiY, e; yo, <, ao, do; 0) = ^(j * if I + ^{j * if + kj * ^fi + iJ * if + O (e) , (F.l) 
where 

(i * if 2 = ¥ - 3^0 + 6?/o - ^^(0; y) - 2H{0; yo) + 1, 

(j * 0^°J = -|ye«^ + ^ _ ^ + M£i _ 3y2„3 + 10^ _ 2ySal + Mfi - 10yo«g + 
^ - llyo^ao + ISyoao - ^ + 2y3 + ^ - ^ - ^4^ + 30 yo + ( - ¥ + 3y§ - 6yo + 
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^ + 2j H{0; ao) - |y[l^(0; Y) + 3y2i:f (0; Y) - 6yo H{0; Y) - H{0; F ) + ( - 2y3 + 9^^ - 
l8yo + 2i7(0; y) - ^ - 6 )i7(0; 2/o) + ( - ^ + S^yg - 6d; yo + ^ - 2H{0; ao))i?(l; yo) + 

2 "0 + ^ + 2)i:f(ci(ao);yo) + ii:f(0,0;y) + 8 F(0,0;yo) + 2d;ii'(0,l;yo) - 
2//(0,ci(ao);yo) + ^ F(l,0;y) + 2//(l,0;yo) - 2F(l,ci(ao);yo) + fJ + 2, 

H%^ + iy3^(0; Y) at - \ylH{f); Y)at + \yoH{Q- Y) a^ - ^^d^yWo - ^d{yl ag + iMfi + 
^^drylal + f,d',ylal-'-%^-^id,y,al-^id[yoal+'^^ 

fyoH{0; Y)al + ^d^y| a^ + ^d^y^a^ - '-^ - 5d, y^a^ - ^d^y^a^ + '-^ + fd^yoal + 
l^yoag - '°°?8 "° + 2yo'^(0; y)a2 - ^yiH{0; Y)al + 10 yoi^(0; Y)al - fd.y^ao - ld[yl ao + 
'-^ + Ud.y^ao + f d'lyg «o - ^^ - ^^f^ _ M^ + ?Em^ _ |y3^(0; y)ao + 
11 yiHiO; Y)ao - ISyoHiO; Y)ao + ^ - ^ + i^^ - ^^ + 6d; yg - ilM + 1^ _ 
54^ + ll%o + ld[ylH{0; Y) - 2yl H{0; Y) - ld[yiH{0; Y) + f yg ^(0; Y) + ^d[yoH{0; Y) - 
30yoi?(0;y)-3^^2i?(0;y)-2i^(0;y) + i7(0;ao)(^-y§«^ + yoa^i^ + 6y§a^-^ + 
Aylal-15yial+20yoal-^^+22yiao-36yoao+'-^-'-\f-'-^ + '-^ 



l^^ylHiO-Y)-3yiHiO;Y) + 6yoHiO;Y)-^^-2HiO-Y)-^, + ^,+^^ 
(^diy^a^-diy^ a^ + diyoa^- ^diy^a^ + Gdiy"^ a^-^diyoal + Miyf^al-lbdiy'^ ag + 20(iiyoao~ 
fciiy3«o+22diy2ao-36diyoao+^-12diy2+^^)F(l;ao)-3^^2^(l;r) + (^-^ + 



2^-^ — 9+^yo «o 3 + V^ + 2yo ao- 2^ + lOyoao — 2^ "-§-^ + Uy^ao+Miao- 

2d[ao - ISyoao + 2H{0; Y) ao-2ao + ^-^-Mi+2 d[ + ^+ (4ao " ^ " 4) ^(0; ao) - 

Hf^-2i?(0;y) + (4ao<ii-^-4di)i?(l;ao)-^ + ^ + 6(^ + f)^(ciM 
(^ - 6y2 + 12 yo - ^ - 4) F(0, 0; ao) + |yo'^(0, 0; F) - 3 yg^CO, 0; Y) + 6yo^(0, 0; Y) + 
i7(0,0;y) + (^-30y2+60yo-8i?(0;y) + ^+28)i7(0,0;yo) + (^-6diy2 + 12ciiyo-4di- 

^)i7(0,l;ao) + i^(l;yo)(|4yo'«o-Myo«o-^ + Myo«^-Kyo«^ + 3««g + ^- 

f d'lyo all + 2d[ylal - f d'lygag - ^^ + lOd'iyoag - fdly-jao + lld'^y^ ao + ^^ - ISd^yoao + 
^ - 2 <iW3 _49^_7^ + 2^1^ + 4^+ii^_ 30^, y^ + 1^, ^3^(0. y) _ 3d;^2^(0; F) - 

l^d[H{0;Y) + M[yoHiO;Y) + HiO-ao)(^-^^-3d[y^o + H + (^d[yo-6yo-^ + 2HiO-Y) + 

^-^-^-w)+4H{0,0;ao) + MiH{0,l;ao)-^) + (2d[yl-9d[y^o + ^8d[yo + Qd[ + 



{4-4di)H{0;ao)-2d[HiO;Y) + ^^ )H{0,l;yo) + {-'-^ + 3y'o-6yo + 4H{0;ao) + 2HiO;Y) + 



y'o'^o ,,2^,4 I „„ ^,4 l%o"o I ^„.2„,3 20yoag 



4diif(l;ao)-^-10Ji7(0,ci(ao);yo) + i^(0;yo)(^-yo'«o + yoa^-^™^ + 6yo^a^-^^^ + 

4 ylal - 15yial + 20yoag - i^ + 22 y^ao - 36yoao + HM - 1^ - li^ + ^ + 4^^ - 2< + 
ll(i;yo-^+(^-6y2 + 12yo-^-4)i7(0;ao) + 2y3i7(0;y)-9y2i7(0;y) + 18yoi/(0;y) + 

'J^+6H{0;Y)-2H{0,0;Y)-2H{l,0;Y) + ^^-^-^^^-^-'-f)^y^^ 

3ylH{l, 0; F) + 6yoif (1, 0; Y) + H{1, 0; F) + (2^ yl+^-f- 9d[yi - 3yg + IBd'iyo + 6yo - 11 d[ + 
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4F(0;ao) - 2HiO;Y) - ^ + |A + _A_ + lo)F(l,0;yo) + (^ - Sdfy^, + 6dfyo - ^ + 
(-4di+2(i'i + 2)i:f(0;ao))^(l,l;yo) + (-¥ + 3yg-6yo + 4i?(0;ao) + 2i^(0;y)+4dii7(l;ao) + 
4<^i ''''^ ^j-w)H{l,ci{ao);yo) + Uao-^-4)H{ci{ao),0;yo) + (2aod[ ' ^'^ 



2d[^H{ci{ao),l;yo) + (2ao-^,-2^H{ci{ao),ci{ao);yo)-^H{0,0,0;Y)-32H{0,0,0;yo)- 

8d[H{0, 0, 1; yo) + 8H{0, 0, ci (ao); yo) - ^^ (0, 1, 0; Y) + (4(ii - 8d[ - A)H{0, 1, 0; yo) - 

2df i/(o, 1, 1; yo)+(-4(ii+2d;+4)/7(0, 1, ci (ao); yo)+4 H{0, ci(ao), 0; yo)+2d'i^(0, ci(ao), 1; yo) + 

2 /?(0, ci(ao), ci(ao); yo)-^^(l, 0, 0; y)-12/7(l, 0, 0; yo)-2 d;//(l, 0, 1; yo)+6F(l, 0, ci (ao); yo)- 

iF(l, 1, 0; Y) + (4 di - 2d; - 2)//(l, 1, 0; yo) + (-4di + 2d[ + 2)i:f (1, 1, ci (ao^); yo) + 

4 H{1, ci(ao), 0; yo) + 2d[H{l, ci(ao), 1; yo) + 2 H{1, ci(ao), ci(ao); yo) + 5^^ - 3 Cs + 4 + 4- 

F.2 The J^^fel integral for A; = 1 

The e expansion for this integral reads 

J*IiY, e; yo, d^, ao, do; 1) = ^U * i)-l + ^(i * ^)-2 + ^U * ^tl + iJ * i)o^ + O (e) , (F.2) 
where 

iJ * itl = I - ¥ + 3yo - i H{0; Y) - H{0; yo) + i, 

(i*i)L'i = 

-l^%'«^ + ^-^ + ^-^ + %^-« + ^-5yo«g + ^-iif^ + 9yoao- 
^ + ?/o' + ¥-¥-^^ + 15yo+(-f + ¥-3?/o + ^ + l)i^(0;ao)-iyo^i7(0;y) + 



|y2i7(0; Y) - 3yoH{0; Y) - \ H{0; y) + ( - y3 + %i - 9 yo + H{0; y) - ^ - 3) H{0; yo) + 
^ + ^-3d'iyo + iV^-ii'(0;ao))ii"(l;yo) + (-ao + ^ + l)i?(ci(ao);yo) + ii^(0,0;y) + 
4ff(0,0;yo) + d'ii7(0,l;yo)-i:f(0,ci(ao);yo) + i^(l,0;y) + i:?(l,0;yo)-F(l,ci(ao);yo) + iJ + l, 



(i * Oj)^^ = ^2/0^0 + M^^iyo^o - ^^ - |c?iyga^ - ^d'^y^ a^ + ^%^ + ^diyo a^ + 
hd'iVoao - %^ + nyo^(0; Y)at - ly^HiO; Y) 4 + lyoH{0; Y)at - if diyj] ag - 4^d[ylal + 
'-^%^ + Idivial + §d[yi al - '-^ - gd^yo a^ - lid^yoa^ + 'J^ - |y3^(0; y)a3 + 
y^HiO; Y) al - |yoiI(0; Y)al + fd.y^ ag + id^y^a^ - ^I^^ii^a _ ^d^yl^l - ^id'.yW, + '^^ + 
fdiyoag + I d'lyoa^ - i5H|ofi + y3^(0; y) ^g _ ^y2^(0; y)a2 + ^y^H{{)- Y) al - fdiy^ao - 
|d;y3 ao + ^i#^ + 6diygao + id;yg ao-^^-^^^^-^^^ 

^yei7(0; y)ao - 9yoi?(0; y)ao + ^ - ^ + ^ _ lZf£^ + u'.yl -'-^ + '^- 
^ + 57yo + id;y3i7(0; y) - yg /7(0; y) - ^d'iy2/7(0; Y) + f yg i7(0; y) + ^d;yo^(0; Y) - 
15yoHiO; Y) - ^vr^ i7(0; y) - i7(0; y ) + i7(0; «„) (^ - ^ + ^ - ^ + 3yg ag - 15|£i + 

2y3a^lH^ + 10yoa^^ + llyo2ao-18yoao+%^-ii#-^ + ^-2di + d; + i4^- 
i^ + iy3F(0;y)-iygif(0;y) + 3yoF(0;y)-f^-if(0;y)-|^ + ^ + ,41^ + fi) + 
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Idiy^ a^-^diy^a'^ + ^divo a^-^diy^a^+Sdiy'^al-^di yoal+2diy^al-^diy'^al+lOdiyo Qq- 



yo "O "o %d"o I ^y'o "o 5i/oag Hag 3 2 15yo"o , r:,,,„,2 Sag 4 yggp ll^/gap qj „,_ 

-^ 12 9 I 2 3 I" T8~ "•" yo "O 4 i" ^yOtto 4 3 ' 2 i" ^"1"0 ' 






H{0;Y) + [2aod,-^^-2d^)H{l;ao)-^,+^,+j^^;^) + 'j^,)H{c^{aoy,yo)+[^-3y',+ 
6yo-^-2)H{0,0;ao) + yiH{0,0;Y)-yiH{0,0;Y) + 3yoH{0,0;Y) + ^H{0,0;Y)+(^^- 
15y^^ + 30yo-AH{0;Y) + ^ + U^H{0,0;yo)+{^^-3d,yi + 6diyo-2di-^)H{0,l; ao) + 
Hil;yo)(^-^d[y^a^ - ld[ y^a^ -^ + jd'^yo a^ - ld[y^al + fd'^yg aj] + ii^ - ^d'^yoa^ + 

4^0 «o - T'^iyo«o - ^^ + ^d'lyo al - ^d[y^ao + ^d[y'^ao + ^^i^ - 9d[yoao + ^ - d[ y^ - 
4^_7^^2i^^4^^ii^_ ^5^, ^^ ^ id;y3//(0; y) - fdWe H{0; Y) - 'id[H{0; Y) + 

3d[yoH{0; Y) + i7(0; ao) (^ - | - ^ + ¥ + S^'i^o - 3yo - ^V^ + ^(0; l^) + |^ " ^ " 

_L__5^+2ii-(o,0;ao) + 2diF(0,l;ao)-^) + (d'iyi]-^^ + 9(i'iyo + 3d'i + (2-2di)i7(0;ao)- 

d; i7(0; y) + -ij) F(0, 1; yo) + ( - f + ¥ - 3yo + 2 F(0; ao) + F(0; y) + 2dii7(l; a^^ - -^ 



^M _ ?^0 "O _L ^2^ _ ^?^0"0 I Q„2 ^,3 _ IOj/QQq I o„3^,2 _ 15^/g a§ 



5j i7(0, ci(ao); 2/o) + i^(0; yo) (^ - ^^ + ^ - ^^ + 3^0^ a^ - ^^^ + 2yo^a^ - ^^^^^ + 
10yo«g-^+llyg«o-18yo«o+^-it^-^+^+2di-d'i + i4^-^ + (¥-3y2+ 



6yo-^-2)i:f(0;ao)+y|li:^(0;y)-|yo'^(0;n+9yoi:f(0;y) + ^||^+3i:?(0;y)-i:f(^^ 

i?(l,0;y) + |^-^-^2(5h)-'^-Tf) + 5yo^(l'0;^)-i 2^0^(1'°'^) + 3^^^^ 
i//(l,0;y) + (<y3+|_9M_M+M;yo+3yo-i¥^+2if(0;ao)-i^(0;y)-|^ + ^+^+ 

5)i7(l,0;yo) + (^-^ + 3dfyo-i^ + (-2<ii + rfi + l)i?(0;ao))i^(l,l;yo) + (-f + ¥- 
3yo + 2i:f(0;ao) + i:^(0;y) + 2dii:f(l;ao) + |^-^-^-5)i:f(l,ci(ao);yo)+(2ao-^- 

2J i7(ci(ao),0;yo) + (aoc^'i-^^-dij ^(ci(ao), l;yo) + ("o - ^;pT - ij ^(ci(ao), ci(ao); yo) - 

ii/(0, 0, 0; y) - 16ii-(0, 0, 0; yo) - 4 d;i:f (0, 0, 1; yo) + 4i:f (0, 0, ci (ao); yo) - ii^(0, 1, 0; y) + (2 di - 

4<-2)i:f(0,l,0;yo)-dfii-(0,l,l;yo) + (-2di + d; + 2)i7(0,l,ci(ao);yo) + 2i:^(0,ci(ao),0;yo) + 

4ii-(0,ci(ao),l;yo) + i:f(0,ci(ao),ci(ao);yo)-ii^(l,0,0;y)-6i:f(l,0,0;yo)-4i:f(l,0,l;yo) + 
3/i-(l,0,ci(ao);yo)-ii:^(l,l,0;y)+(2di-d;-l)ii-(l,l,0;yo)+(-2di+(i;+l)ii-(l,l,ci(ao);yo)+ 



3C3 



2 



2 ii'(l,ci(ao),0;yo) + d'l il(l, ci(ao), 1; yo) + -f^Cl, ci(ao), ci(ao);yo) + g fa-i) - ^T ^ ^ 
F.3 The J'*! integral for /c = 2 
The e expansion for this integral reads 

J*X(y, e; yo, 4, ao, ^o; 2) = ^{j * ifl + \{j * itl + -(i * ^tl + (i * 0?^ + O {e) , (F.3) 



where 



(i * OS = ¥ - 2/0 + 2yo - |i:^(0; y) - I H{Q; yo) + 
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\(2) ^ _x,,3^4 I y^ _ yoo^ I "o 1^1 ^vo "o _ 2i/o"o I ^yo "1 



4aS 



U*'')-l- l8yo"0+ 12 3 + 6(j/o-2) ^ 12 + 27 3+9 + ?/o-2 + 9{j/o-2)^ ^ 

T8 3 ^ ^2/o"o 3 ^ 3(j/o-2) + 3 (j/o-2)^ + 3(j/o-2)^ + TX "^ 9 3 ^ ^^Oao + 

13ao I 18ao , 52ao , 16 qq qq 2d;i/g 19 yg 74^/g llyg lld^ yp 31yo . ( 2yl o 

3 {yo-2) ^ (yo-2> ^ 3(yo-2)^ "^ 3{j/o-2y 2 27 "^ 27 + 18 3 9 "^ 3 "^ l^ 9 "^^0 

4[J-/'n.\^^ \ ( ?Sl I Q „,2 «„, I 2[j-/n.\^A 2 80 160 40 

3{j/o-l) 3 (j/o-2)^ 3(yo-2)^ 



2yo^(0; F) - |ii-(0; F) + - ^ + 3 ^o " 6yo + 1^(0; r) 



3^^^ - ^)H{Q-yo) + ( - ^-^ + d'^yl - 2d[yo + ^^^ - § H {0; ao)) H (l; yo) + 
11 

6 



(S/O- 


-2)-l 


2a„ 
3 


+ 


32 





)H{c2{aoy,yo) + l H{0,0;Y) + lH{0,0;yo) + ld[ H{0,l;yo)-lH{0,ci{aoy,yo) + ^ H{1,0;Y) + 

2 ffn n- 1, ^ 2 tri'i „ i'^, V ,, ^ _l_ 80 In 2 , 160 In 2 , 40 In 2 , 32 In 2 13 In 2 , tt^ , 26 

3^/(1, U,yoj - 3 B{l,ci{ao),yo) + ^y^^_2y2 + 3{j/o-2)^ + (^^^2)^ + 3 {j/o-2)& ^ +36 + 27' 



U**JO — 36'^li'0"0T^ 54'^iyo"0 54 24'^ly0"0 72^1^0 "0^^ 18 24 ^ q"-! UoOiQ -\- 

iid;yoa^ - %^ + ^2/0^^(0; ^ )a^ - ^y'oH{0; Y) ^ + \yoH{Q- Y)^ - f|gff - ^i?(0; y)a^ _ 

'^i^n I 19"n , 19 a;; _ 13 , 33 _ _8_ ,/ 3 ^3 , ISl^gag , X^-, ,,2 3 , A^' ,,2^3 _ 281yg ag _ 
12 (yo-2) + 36(j/o-2) + 72 Sl'^l^O'^O 8l'^iyo"0+ 162 + 18"ly0 "O + 27'^iyo"0 108 

'^ + '^-f,dry,al-}^d',y,al + '^^-^ylH{Q-Y)al^ylH{Q-,^^^^ 

H{0;Y)al _ 4H(0;y)ag _ J_ „. ^,3 _ Ud^af, djc^ 61ag _ 8di ag 40ag 143 ag 

j/0-2 9 (yo-2)^ 18-"1^'-^J«0 18{j/o-2) "^ 9{j/o-2) "^ 18{j/o-2) 27(yo-2)^ "^ 27{j/o-2)^ "^' 108 "^ 

Ed.ylal + |dl,3 «g - ^^ - ildi,e «g - i42/g«g + ^^^H^ - ii^ + i^ + f di,oag + 
14^0 ag - ^^ + hlH{0; Y)al - 2yl H{0; Y)al + |,oi/(0; y)a^ - '-^^ - i^ggj^ - 

4g(0;y)ag 7 ^-^n■A^^„,2 46diag , S^ag , 179ag 83diag , ^gg , 247ag 4diag , 
3 (yo-2)^ 12^VU'^J"0 9 (w-2) + 9(yo-2) + 18{yo-2) 18(j,o-2)^ + 3 (yo-2)^ + 18(yo-2)^ 3 (yo-2)^ + 

,(il^ + i^-idi,3ao-^4l/o^ «o+^ + f diygao+f di^gao-i^^-^^^ + i^- 
52^3^ - iii^ + 21^ - |y3^(0; y)ao + f yo'^(0; i^)«o - 4yo^(0; r)ao - if^g^ - 

18H(0;y)ao 52g(0;y)ao 16-ff(0;y)ao , lu(n.v\^, 383diao , 35^00 , 1130-0 ISldiap , 38d'iao , 

(j/0-2)^ 3 (j/o-2)^ 3(yo-2)i -^2^l^'-^^«0 l8(yo-2)"^9 (yo-2) "^6(yo-2) 3 (yo-2)^ "^9(yo-2)^ "^ 

263ao _ 118diao i ^d'^ap , 746ao _ 32diao , 224ao _ 133ao , 2 df yg _ 25d'^yg 137 yg _ 

3 too-2)^ 3(yo-2)^ ^ 3 (yo-2)^ "^ 9(yo-2)^ 3 {j/o-2)4 "^ 9(yo-2)'* 36 "^81 81 "^ 81 

^+^^-^+^-^^^+^+M%'^(o;n-i2/o'^(o;^)-^«^(o;^)+ 

^y2^(0;y) + ^d'iyoi/(0;y)-f|/oi?(0;y)-;^7r2i?(0;y)-fii^(0;y)+i7(0;ao)(^-^ + 

2wao _ "0 _ ^ _ l%g"g , 4i/g gg _ 16yoag _ J^ _ 8 ag _ To^ _l %g«o _ zl,,2 ^2 , lOj/pag _ 
3 3 iyo-2) 6 27 ^ 3 9 ?;o-2 9(yo-2)2 9 "^ 3 i'O "0 "r 3 

16ag 22 gg 8ag 7 ag 16ygao , 20t/gao g_^^ 26ao 36ao 104 gp 32ao , 

3{j/o-2) 3(yo-2)^ 3(yo-2)^ 6 9 "^ 3 ^^0 "0 3(j,„_2) (j/o-2)^ 3{j/o-2)« 3feF2F "^ 

ao + ^-i|#-%^ + ^ + ^ + ?| + i4^-^ + iyo'i?(0;r)-y§F(0;y) + 2yo^(0;y)- 

2g(0;y) _ 80H(0;y) _ 160g(0;y) _ 40 H(0;Y) _ 32H(0;Y) , 3 u/n. -V^^ _l 8^ 20 4di , 

3feo-l) 3 iyo-2r 3(ot-2)^ (w-2)* 3(yo-2)5 "^ 2 -" l^' -^ ^ "^ 3(j/o-2) 3(^-2) 3{ ?/o-l) "^ 

24 7 _ 16 di I 12 4 , 88 _ 128di , 88^ 168 _ 4 di , 8d[ 

3(j/„-l) "^ 2(j,o-l) (w-2)^ "^ (j/0-2)^ "^ (w-2)^ 9 (w-2)^ "^ 9(j/o-2)^ "^ (s/o-2)^ (j/o-2)4 "^ 3 (yo-2)4 "^ 

116 I 256 259\ I /l J ,,3 ^4 lj„2^4 ^l£o i2j „^4 '^l"!) 16 J „3 ^3, 4 j ,,2^3 

{yo-2)i + 9 (i/o-2)^ ~ 'WJ + (^9"1^0 «0 " 6"iyo«0 " "e" + 3"1 ^0«o " 3fao„2) ~ 27"l?/o "o + S^l^O^O- 

7^1 "i) 16 J „,„„3 _ MiOq _§*^? I 4^,„,3^2 zL^_,,,2^2 7di gg 10 j .. „,2 ISt^iag 22diag 

—9 -9- aiyoCKo - -^U^^ - 9 (yo-2)^ + 3"iy0«0 " 4o!iyo«0 e ^ T"iyO"0 " 3 {yo-2) ~ 3{j/o-2)^ ~ 

8t^iQ?) 16^,,,3^„_l20j „,2„^ I J ^^ S^, i^n-^ 26diao 36di gg 104diao 32ciiao , 25diyg 
3 {j/o-2)a - -g-^l^O^O + -3-o!iyo"0 + «1 "0 - Sfliyoao - 3(j^o_2) - (j/o-2)^ ~ 3(yo-2)a ~ Ww^W ^ ~^ 

23dl^g , 10 di , 52diyo 49di , 398 di , 112di , 32di / \ fr/i . „ N 1 „2 tt(-, . v\ , ( yl O't 

—Q— + —9— + ~9~ + 3{j/o-2) + 9(yo-2)^ + 3{j/o-2)^ + 3 (yo-2)i ) ^ V^' "0 j - gg^T iJ (i, r j + I ^^- - 
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12 "I" 3 6 (yo-2) 36 27 """ 3 9 yo-2 9 (yo-S)^ 54 "i" 3 ^yO^O"!" 3 

3(j/(,-2) ~ 3 (yp-2)^ ~ 3(yp-2)a ~ T2 9 ^ 3 ^ 3 3 4yoao + 3-H (U, r jao" 3 (j/o-2) 

18ap _ 52ap _ 16 ap , Toa , 25yg _ 61 yg _ 4di_ , 2^ „ /4ao _ 4 _ 4\ tr/n. ^^\ 



{yo-2r 3{j/o-2)3 3{j/p-2)4 ^ 18 "^ 54 36 3 "^ 3 "^ ^^0 "^ \^ 3 3{j/p-l) 3 

2 H{0;Y) 2rr(r..Y^ , / 4ap di 4di 4£L^ r/M.^^^ , ^ 4di , 2d', 7 

3(yo-l) 3^ l^' ^ i + 1^ 3 3{j/p-l) 3 J ^ l^' "Oj + 3(j^„_2) 3{j/p-l) + 3 (yp-1) + 2(yp-l) + 

332 I 104 I 32 I 59\tt(„^(^.\.„,\ . ( diaf^ <^ 1 1 Pffn- -K^ n-^ Sag 7diag S^ag 
9(2/0-2)2+3 (j/p-2)a+3(j/p-2)4+T8J^iCU«0J,y0J+ (^^^ g-^ + 3^^ (U, Y j Og 4^ + — 9-^ 9-^ + 

|F(0; y)ae - ag + ^ - ^ - /?(0; y)a2 + ^ _ 11^ + ^ _ 2ii^(0; y)ao + 7ao + ^ - 

Hi _L /'^4 I 4Qg r)^,2 /I ^, 160 320 80 ^6^^ 1 H W/Tl- «M 80-ff(0;y) 

TT + (,«0 + — - ^"O - 4 ao - 3(j,p-2)2 - 3 {j/p-2)3 - (^^32)T - 3 (j,p-2)S + " j ^ (U, Oq j " 3 (j,„„2)2 " 

160H(0;y) 40 ^(0;^) 32^(0;^) 11 rr/n V\ , ( A 4 , 4diag o^ 2 ,, j , 11 di 160di 

320di 8M1 64d]^\ tTi'i.^ \ I S'^] 52 16 di , 12^ , 460 128di , 

3 (j/o-2)3 (W)-2)'* 3(yp-2)5j ^U.aoj-^3(j^o-2) 3(^-2) (2/0-2)^ "^ (yp-2)2 "^ 9 (yp-2)2 9^;^^ "^ 

88q!; , 400 4di , 8 d'^ , 316 , 256 115\ tj/'^ r^, V „, ^ _i_ /'i^ 9^,2_i_/|^, 
M^^^2F + 3(^^^2F-fe;P2F + 3fe;P2F + 3(^^^2F + M^;P2F- 2yo+%0- 

3i^-TTir^-3(^-(^-3ri^+3)^(0'0'«o) + i^^^^^ 

2yo//(0, 0; Y) + |/7(0, 0; Y) + (^ - lOy^ + 20yo - | i/(0; Y) + ^,+ j^ + j^ + 

240 I 64 17\ rr/n n- „ ^ _l_ /^l^M 9r/ i,2 j_ AA ,, i1 A 4di 160di 320 di 

(^-3(S^)^(0'l;«o)+(^-3d;y2 + 6d;yo+ S+(|-^) F(0;ao)-H^(0;r) + 

2d', , 80 d'l , 160d', , 40 d'-, , 32d' \ ^.„ . \ , / 2j/,^ , o o ,4 u/n \ , 

|//(0; y) + |diF(l; «o) - ^ + 3(^1^ + ^(^ + (^ + 3(^ 

f - T(ifV - 3(Sf - (^ - T(^)^(0'-2(«o);yo) + 

iH-n n.v\ I /'24 yg , 2yi ^^,^2 „.2 , ^^/„., , o „., 19< 
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2yo^(l,0;y) + |i/(l,0;y)+(^^^ + ^-3dlyo'-yo'+Kyo+2yo-^ + |^(0;ao)-ti^(0;y)- 

4 di I 24 2 I 80 4 80 I I6O4 160 I 404 40 , 32^ 

3{j/o-l) "^ 3(w-l) "^ 3(yp-l) "^ 3(ot-2)2 3{j/p-2)2 "^ 3 (yp-2)3 3(yp-2)3 "^ (W)-2)4 (yp-2)4 "^ 3 {j/p-2)-' 

, + ^)i^(l,0;yo) + (^-4^yo^+2dfl/o-i^ + (-^ + ^ + i)i^(0;ao))^(l,l;i/o) + 



3(j/o-2)S ^ 18 y -"^ V^) "I yuy-r ^^ 9 u-iyo^^^-l yu 9 ^^ 3 ^ 3 ^3 

" - ^ + y2 _ 2y, + 4^(0; ao) + ii/(0;y) + |dii:?(l;ao) + 3(|^- 31^-3^ 

160 , 40 , 32 _ 107\ u/1 ^ (^ \.„ \^( _ 80 4 _ 160^ _ 40 d'^ _ 32d[ 

3(yo-2r ^ (s/p-2)* + 3( j/„-2)=' I8 J -" U' ^HaoJ, ^Oj "^ \^ 3{j/p-2)2 3(yp-2)3 (j/p-2)i 3(yp-2)^ + 

8< \ 7J/1 „ ('^ Vi, ^ -U /^ leOdi , 320di , 80di , 64di _ 8_< _ 160 _ 320 _ 
3 J n{L,C2{ao),yo) + y^(^y^^2y^ + 3( y^^2y^ + (j^„_2)4 + 3{j/p-2)5 3 3(yp-2)2 3 (yp-2)3 

80 64 I 26\ TT/r, p, A _i_ Z' _ 160di 320di _ 80 di 64di , S_d{ 160 , 

{yo-2r 3 (yo-2)^ "^ 3 )^{^,^,yo)+y n^^^W S^^^IF (yo-2)^ 3(yp-2)^ + 3 + 3(j,p-2)2 "^^ 

T(fV + (^ + T(^ - f )^(2,C2(«o);yo) + (^ - 3(^ - I) ^^^^ 



(^-3(^- ^j^(ciM,l;yo) + (^-3(^-|j F(ci(ao),ci(ao);yo)+(a^ + ^ 

9^,2 /I ^, 160 320 80 64 , ll\ tt ( ^ /^, \ n- -,, ^ _l_ /" ^i "o 1 2<ag 

2«o - 4 ao - 3fap-2)2 - 3 fap-2)^ ~ faT^ ~ 3 fao-2)i' + - j ^ (c2(QoJ, 0, ^oj + 1^^- + ^ 

,,2 o^/ I 11 4 80< I6O4 404 324 \ „. , X . s , /a* 2og 

«o-2ao- 3(^-TT^-(^-TT^ + T)^(c2(«o),ci(ao);yo)-ii^^ 



f i?(0,0,0;yo) - §< i^(0,0,l;yo) + |i?(0, 0,ci(ao);yo) - | i?(0,l,0;y) + (^d^ - ^ - 

1) F(0,l,0;yo)-|c?;2F(0,l,l;yo) + (-^ + ^ + |) i^-lO, 1, ci(ao); yo) + |i:f(0,ci(ao),0;yo) + 
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fd'i H{0, ci(qo), 1; yo) + § HiO, ci(ao), ci(ao); yo) - lH{l, 0, 0; F) - 4 H{1, 0, 0; yo) - 
f d'iii-(l, 0, 1; yo) + 2 i?(l, 0, ci(ao); yo) - Ii^(l, 1, 0; y) + (^ - ^ - l) i^(l, 1, 0; yo) + 



lA + aji + 2^ ii-(l, l,ci(ao);yo) + |i:f(l,ci(ao),0;yo) + fci'i H{l,ci{ao), l;yo) + 

2«3 Sag Tag 4i/gag .,,2.,2 , lOj/O^g 16 ag 22ag Sag 7ag 16i/gao 20;/g g,, 

yo-2 9(yo-2)2 9 "^ 3 ^^i/O^O^ 3 3(j/o-2) 3{j/o-2)2 3 {j/o-2)3 6 9 "^ 3 

S^^n-o - 26ao _ 36 ap _ 104ao _ 32ao , ^„ , 2<;;g _ 139yg _ 7 d^j/g 457^g _ 41 di _ 4 , 

°«0"0 3(j/o-2) (j/o-2)2 3{j/o-2)8 3 (yo-2)4 "^ «0 "^ 9 54 6 "^ 36 36 IS "^ 

|,„3//(0; y ) - 3.Sff (0; V ) + 6 yoif (0; V ) + ||2ir} + Sf!*!) + J|W) ^ «il(|n + |£(2p _^ 
J- w^Ti- v\ — 1 n(r\ r\-v\ — 2. ^(^ n- "v^"; — ^'^i _i_ 20 , 4di 2d^^ 7 , i6q!i _ 

IS-^VU, J-J 3^^U,U, Jj 3^^,U, i-j 3 (yo-2) "^ 3(w-2) "^ 3(yo-l) 3 (j/o-l) 2(j/o-l) ^ (j/o-2)^ 
12 rfi S8 I 128di 8S4 16S , 4 di 8d'^ 116 256 320 In 2 

(w-2)2 (j/o-2)2 "^ 9 (j/o-2)3 9(j/o-2)^ (j/o-2)^ "^ (W)-2)4 3 (yo-2)4 (yo-2)4 9(yo-2)5 3{j/o-2)2 
640 In 2 _ 160 In 2 _ 128 In 2 , 26 In 2 _ Tif , 361 ^ _l H(0- i, \( — 160 ln2di _ 320 In 2 di _ SO In 2 di _ 

Hyo-2r (s/o-2)* 3(j/o-2)^ "^' 3 9 "^ lOS; "^^^^'yo;\^ 3(m.-2)^ 3 (j/o-2)« (s/o-2)* 

641n2di I ( imdi 320di SOdi 64di , 8^ 160 , 320 , 80 , 64 

3 (yo-2y''^\ 3{j/o-2)^ 3 (yo-2)^ (yo-2)4 3 (j/o-2)-' "^ 3 "^ 3(j/o-2)^ "^ 3 (j/o-2)^ "^ (yo-2)4 "^ 3 (j/o-2)'' 

26\ lJ(n. ^, \ I 8 J/ i„ 9 I 1601n2 , 3201n2 , S01n2 , 641n2 261n2 \ , ir(-,.„, \( I rl' ,,3^,4 

^jii(0,ao) + 3diin2 + 3fau-2)^ + 3 fao-2)>^ + faPlF + 3 fao-2)^ ^j+^(l,yoj(^T8rfi 2/o«o- 

l^/,,2^4 IH ag I l^/.„,„,4 c'Wo 8 ,7'7,3n-3_L2j/„,2 ^3 4°o 8j/„.^3 4 "o H"o i 

T2"iyo«0 36 ^ 3"l2/oao ~ 6 (yo-2) ~ Sy'^l^O^O + 3^1 ^0 <^0 27 9"iyo"o ~ ^^^2 ~ 9(j/o-2)^ + 

3"iyo "O ^"lyo^O 3 +3^l2^0ao 3(yo-2) 3 (j/0"2)2 3(j/o-2)^ g^iyo "^0+ 3 "lyo^Oi" 9 
Arl' „ ^ _ 13<ao _ 184 gp _ 52 ^ap _ 16d'iao 2df yg _ igd^yg _ 4Mf _ 7 df yg ll^j/g 199 < 
^"li/0«0 3(yp-2) (j/o-2)2 3(yp-2)a 3(j/o-2)4 "T" 27 27 54 IS "^ 3 "^ 27 "^ 
lldfOT 31d',i;p „. . /"HM.M.^',,?, „2, 9^/ „„_9„„_LiH, IfT/n-V^-U^ ^ 



2 80 d'^ SO _ 160d'i 160 _ 40 < 40 _ 32d; 32 _ 107\ , 

3(j/p-l) 3(j/p-2)2 ^ 3(j/p-2)2 3 (j/o-2)3 "^ 3(yo-2)3 (yo-2)4 "^ (j/o-2)4 3 (yo-2)5 "^ 3(yp-2)5 IS ^ "^ 

I 4yilF(0; Y) - d[yiH{0; Y) - ^-d[H{0; Y) + 2d[ yoH{0; Y) + |ii'(0, 0; ao) + |di ii'(0, 1; ao) + 

? ,, , 80d'iln2 16041n2 40^ In 2 3241n2 ^2\ ^2 aOvr^ , 4071^ , IOtt^ , 

i"l^'^^ 3 ('«n-2l2 3('«n-2~)a rim -2^4 3('«n-2Vi 9 i ^ 9('«n-l^ "•" 9 I'«n-212 ^ QC,n-2^a "•" 3 ('«n-2~)4 "T 



3"1^^^^ 3 (j,o-2)2 3(yp-2)^ (j/o-2)4 3{j/p-2)5 9 ) ^ 9{j/o-l) "^ 9 (yo-2)2 ^ 9(yo-2)^ "^ 3 (^-2)" 
Stt^ ^ I 801n^2 I 160 In^ 2 , 401n^2 , 32 In^ 2 131n^2 , S9 j t^ o 11 j/ i^ o 80ff(0;r)ln2 

9{j/p-2)^ ''3+ 3(yo-2)^ "^ 3(^-2)^ ^ (yp-2)4 "^ 3{j/o-2)5 6 +36«lin^ is«l^l^^ 3{j/o-2)^ 

160g(0;y)ln2 _ 40^(0;^) In 2 _ 32^(0;^) In 2 13 Tj/n. VMn 9 -L ^4 1" 2 _ 52 hi 2 _ 16diln2 , 12^ In 2 

3 (s/p-2)^ (j/p-2)4 3(yo-2)^ "^ 6^VU, 1- jmz-h3(^^^_2) 3(yo-2) "a^^Plp" "^ Twr^2F "^ 

4601n2 128diln2 , 8Sci'^ln2 4001n2 4diln2 , 841n2 3161n2 , 2561n2 3771n2 , n^ . 160 

9 (j/p-2)^ 9{j/„-2)« "^9(j/p-2)« "^3(yp-2)« (j/p-2)4 "^ 3{j/„-2)4 "^ 3(yo-2)i ^ 9(j/o-2)-' 36 "^ 216 "^ 81 ' 

F.4 The J*I integral for k = —I 

The e expansion for this integral reads 

MiY,e-yo,diao,do-,-l) = ^U*itl^ + ^iJ*^)-3^ + ^U*i)-2^ + lU 

(F.4) 
where 

(i * i)^Ss^ = -| + ¥ - 3yo + lH{0; Y) + i7(0; yo), 

(j * OL-2'^ = %^ + ii^(0; Y)yl - i|i - Z^ - |i?(0; y)yo^ + 3 y§ + ^^^ + 3i?(0; y)yo - 
12yo + (^ - 6y2 + l2yo - i/(0; Y)) //(O; yo) + (^ _ ^ + sd'^yo - i^^) i^(l; yo) - 
iF(0, 0; y) - 4F(0, 0; yo) - d[ H{0, 1; yo) - lH{l, 0; F) - fj, 
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U '^ V-1 — 18 12 "I" 3 54 "I" 9 9 "•" 36 36 """ 9 """ 

7yiao 7 y^ao _ iSyoap _ rffyg , 8 d'^y^ i?yl _ 1%3 17 df yg _ 224i/g _ vr^ yg 21y2 _ 494^^0 
18 "•" 18 3 27 "•" 27 "•" 18 27 """ 72 9 4 "•" 4 36 """ 

i^4^ + 4a-42yo+(-¥ + i¥^-i^ + 6^ + f)i?(0;ao)-|«i?(0;y) + |yo^i/(0;n + 
^4y2^(0; y) - 3y2F(0; F) - ^ dWoi^(0; F) + 12yoi^(0; F) + 2ivr2i7(0; Y) + ^ ^^^(1; F) + 

^-^ + (¥-3yo' + 6yo + ^-f)^(0;ao) + K^(0;n + ^)i^(i;yo) + (-|%'«^ + 

yo«o-^ + ¥ + ^-%o«o + ^-^-2yo'«o + ^-26yo«g + ^ + ^- 
ISy^ao + 30yo ao-^-^ + ^-^ + efelpT) + f ) ^(ci("o);yo) - iyg^(0,0;y) + 
3, ,2 fj/n n- v\ — 'Xr,,„ u(n n-v\ _L f _ ^^% _i_ 9/i,,2 _ /isi,„ _i_ /i frrn- Vi^ n(r\ n- 1,„'; _i_ /' _ ^'^i^^u 



y^ H{0, 0; F ) - 3yo^(0, 0; Y ) + (^ - ^ + 24%^ - 48yo + 4 //(O; Y) j i7(0, 0; yo) + ( - ^ + 
6d;y2_i2d;yo-4i:f(0;ao) + d'iii-(0;y))i:f(0,l;yo)+(ao-^ + 12ag-16ao + ^-3y2 + 6yo + 



J' 0,3 



^ + 2)i:?(0,ci(ao);yo)-i2/ili^(l,0;y) + iyo'^(l,0;y)-3yoi:^(l,0;y) + F(0;yo^ ^ _ H^ 
|//(0; y)y3 + !i|i + Zl^ + 6i7(0; Y)y^, _ ^9^ _ ^m _ ^^^^q. y^y^ + MUio + H{0, 0; Y) + 



f)F(l,0;yo) + (-Kyo'+^-3dfyo+^-2i^(0;ao))i^(l,l;yo) + (¥-3y2+6yo+-^- 



f)i:f(l,ci(ao);yo) + (2 ao-^-2)i:f(ci(ao),ci(ao);yo) + ii:f(0,0,0;y) + 16/7(0, 0,0;yo) + 
4d;i:f(0,0,l;yo)-4F(0,0,ci(ao);yo)+ ii?(0, 1,0; F) + (4d; +4)ii-(0, l,0;yo) + df ^^"(0, 1, 1; yo) - 
A HiO,l,ci{aoy,yo) + 2H{0,ciiao),ci{ao);yo) + I H{1,0,0;Y) - 2H{l,0,ci{ao);yo) + 
lH{l,l,0;Y) + 2H{l,l,0;yo)-2H{l,l,ci{ao);yo)+2H{l,ci{ao),ci{ao);yo)-3^^ + ^^-i, 

(j * ^)i"'^ = 
-i,d,ylal - l,d[ylal + ^^ + ^d^yga^ + 13^, ^2^4 _ Mfi _ 5^^^^ ^4 _ 47^. ^^^4 + 9Z«^ _ 

^y3^(0; Y)at + ^yiH{0; Y) a^ - |yo^(0; Y)at + ^diy^ a^ + §^d',ylal - i^^ - ^^d^ylal - 

187 j/„,2 „,3 I 631^of^ , 245 J „, ^,3 , 1549 j/ „, ^,3 5095;/o ag 13^,3 zj/'n. \^\^,3 17„,2 tr/n- V^^,3 , 

80-,, fT/Tl- V^^,3, 17 J „,3 „,2 35 j/ „,3 „,2 , 179ygag 17 , 0^,2 , 707 j/ „,2 ^,2 589ygQ!g 895 j„, ^,2 

-g-yO-HlO, yjao+2T6"l2^0 «0-T08"iy0«0-^ 216 + 27"iyo«0 + Me^l^O "o 54 ~T08"iyO "o " 

809 ^/„, ^,2 I 2836^0 ag 11,,3 tr/n. v^^,2 i 109„,2 iJ(r\.v\„;2 158„, tfrn- V^^2 205j„,3 „, , 
^^«iyo"o "^ 27 — ~ 36^0-" I'J' ^ J«0 + "36"% -" V^, ^ jOo 9- 2/0^ (U, Y JOq " Tos'^iyo "0 + 

\d[yla,+^p^ + '^,d,yla,-l^d[ylao+'^^ + '-^W' + ^ 

^.yiHiO; Y)ao + fyoHiO; y)ao + «-^ + i%^- ^ciivr^.g ^ 29^ _ M _ ^ ^ 

167 dfy^ _ U35d[y^ J_,, 2„2 _ n^^j/g , 6%g 251 dfyp _ 542dfyo 10367^ yp _ n ^/ ^2,, , 357r2^;o _ 
108 216 "r72"l'' WO 9 """ 8 """ 216 27 "^ 108 36 "l" ^/O "I" 12 

138 yo + ^dfylH{0; Y) - §^d[yi H{0; Y) - ig7T^ylH{0; Y) + i|y3 ^{0; Y) - ^dfy^HiO; Y) + 
fd[y^, HiO; Y) + \7:^ylH{f); Y) - fy^, i7(0; Y) + §dfyoHiO; Y) - '-^d[yoHiO; Y) - 
In^yoHiO; Y)+A2y,H{Q, Y)+-4^+\^^H{Q; Y)+H{0; a,) (-iyg «4+5^_ iO|o^+ 13^_ 

34ygag 160;/oag 11 ygag 109;/gag 316^ ag 7ygao 7j/gao 86yo qq , 205diyg IT^j/g 35 yg 22di^;g 
9 "•" 9 18 "•" 18 9 9 9 "•" 3 "•" 108 "•" 54 9 3 

'^ + ^^-'-^ + 'i + '^^-^i^-'^ + lylH{^■,Y)-^iylH{^■,Y) 

^IIS? - ¥^(05 n - 361^^ + 6(^ + 18^ 

^diyl al - f diyo«o + ^^^i^o "o " ll^iyo^o + ^^lyl ag - ^diyoal - Idiyl uq - Idiy^ao + 
86^^ + ^%^ - ^ - Sdiyo) i^(l; «o) + ^ vr2y3^(l; y) - InVoHil; Y) + Ivr 2yoi7(l; Y) + 
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^r/i ^/Sn-^-U J-r7' ifin/'^ - ^ - ^d^ 7/2 n-^ _ A^' „.2 4 , 7^o"o _ 5 ^lag _ 474ag 5 j -t^-^ ^ j/ 4 _ 

12"li/0"0T^ is""! i'O^O 4 2"'ly0 "0 l2"l»0"0T^ 4 6 36 t^ 4"li/0 "o^^ S^iyO^o 

^^y^^ylH{Q-Y)at-ylH{Q-Y)at^yoH{^-Y)at-\H{Q-Y)at+'^ 

77;/g «g , 8^17/2^3 , 37 J/ 2 „3 _ 29^gag 221diag 313 ^ag _ 61^ 3 _ 77^/ 3 , 331i/oag _ 

54 T^ 3"li/0"0 T^ IS'^IWO "0 3 + 54 T^ 54 9 "li/oao 9 "li/0 "0 ^^ 9 

lylH{Q- Y)al + Syg H{Q- Y)al - fyoH{0; Y)al + fH{0; Y)al - ^ + fdiy^ag + 2^/ ^3^2 _ 

36 2 '^lyo "0 4 "^lyO^O +12 36 3 ^^ 6 "lyO"o + 2 '^li'O "0 6 ^^ 

2y3i?(0; Y)al - f yg ^(Q; y)a2 ^ 26yoi^(0; r)ag - f i/(0; Y)al + ^^ - f diyijao - ld[yl ao + 

121^/gao , ^^j ^2„, _i_31j/„2^, 241ygao , 343ciiao , 47^ ap Sbdiyoap md'^yoap , 404 yoap 

18 h ioaij/oao + -6""i2/o ^^ e ^ is ^ 6 3 3 ' 3 

lylH{Q;Y)ao + lHH{^-Y)a^-?,{)y,H{Q;Y)a^ + %H{Q-Y)ao-^-^+''^^ 

2^_7dl^^l96^_217_d,^^^46|^^8^,^^_56^ 



3 3^9 36 ^6^ 36 ^""'lyu 9 ^\ Z ^yo"0^"yu"0 3 9 

10y2«3 _ 76^ + i^ji + 4y3«2 _ 21^2^2 + 53^0 ag - ^^ - Mf^ + 26y2«o " 60yo «0 + ^ + 

25|^_35|^ , „„^ 13 13\ H-Cn.^.^^ I 25 „3 o-^n. VA 35„2 ff^n- V^ 1 23„„ ff^n- \^\ 13H(0ill _ 



^H{{)-Y)+(^\diylal-2diylal-^^^ + hdiyQal-fdiylal + l^^^ 

Ml ylal - 2ldiylal - ^^ + 52diyo ag - f diyo'ao + 26(iiy2ao + ^^%^ - 60diyoao + ^^ - 

^ - if^ + 23di,o - 31^) i^(i; ao) - 3ii^ + rr^ + w^ 



3^^^pjyy .. ^x, L.o; - 36{j/o-l) ^ 6 (yp-l) ^ 18(j,o-l) ^ T^^ 
3(yo-l)' 



M_M + llyo_ 13 _^W(o^O.^^)+l^/y3^(O^O.y)_4y3^(0^0.^ 



3y2i:f (0, 0; F) + ^d[yoH{0, 0; F) - 12yo i^(0, 0; F) - ^7:^H{0, 0;Y)+( ^ - ^^ + lld^yo 



'-^-^g%)H{OA;ao)-^yH{OA;Y)+[-'-^-H{0-Y)at + i + '-^ + fH{0;Y)al 



yo-i 
|y3i/(0;y)+3y2i7(0;y)-6yo^(0;y)-^^^-2i?(0;y) + (-2dia4 + 2^_24dia2+32(iiao- 

IM + 6diy2 _ 4d, - 12di yo - ^)h{1; ao) - ^ + ^ + 6(^ + t) ^(0' ci("o); ^o) + 

HiO, 0; yo) (^4^ + fHiO; Y)yl - i^ - ^^^ - 24i?(0; Y)y^, + 74y2 + M^ + 48i7(0; F) yo - 



225yo - 4/^(0, 0; F) - 4F(1, 0; F) + -i^ - ^2^ + 13 + i<2/3^(l, 0; F) - |y3 i:f (1, 0; F) 



^<y2i7(i, 0; y) + 3y2 i7(l, 0; F) + ^<yo^(l, 0; Y) - UyoHil, 0;Y) - ^ n^Hil, 0; Y) + 
if (0, 1; yo) (^ - ^^ + ld[H{0; Y)yl _ Z^^ + M^ _ 6^1^(0; Y)yi + ^^ - i^ + 
12d[H{0;Y)yo + '-^+H{0;ao)[^-^-6diy^,+6yi + l2diyo-12yo-^+4H{0;Y) + l^- 
_^-f'^+8H{0,0;ao)-d[H{0,0;Y) + 8diH{0,l;ao)-d[H{l,0;Y) + ^^^ + ^-!^') + 
^4<^ _ 49^^ + 4^, ^(0. ^)y3 + 2^(0; y) y3 _ M _ I^ + If^ + MM _ 64ii(0; y)y2 _ 

3F(0;y)y2+^ + ^-i^-^^ + 12ci;ii(0;y)yo + 6F(0;y)yo-^-^ + ^ + 

673 "!'i , /"_ M , f,„2 _ 1 9 , 4 , 38^ fftn- ^,„^ _ 22 j/ fr/n. V\ j_ iHiO^Y) _ 19 TT(r.. v\ <h 



l^+(-1^ + %o^-12yo-^ + fj^(0;«o)-f<i^(0;y) + ^|^-fii(0;y)-^(^ + 

A 3^ _ 4^ + 127W(i^o.y^) - ^7r2 ii(l, l;y) + (^ - ^f- + 11^^ - ^^ 



6{yo-l) 6{yo-l) 3^3 y ^-^ V-^) "' WU; 24" ^-^ V-^) -^) -^ ; ^ \^ 9 12 ^ 6 36 

ijfl + 3yidf - Uyodf + ^y^ H{0; Y)df - ly',H{0; Y)df + 3yoH{0; Y) df - ^H{0; Y)df + ^ 

UlA _L H-m. ^,„\f^^ _ ^^1 yj) _L M _ fi^, „2 I R^' .,2 _ q„2 , 1 9^, „„ _ 1 9 J/ „„ , R„„ _ 38di 



+ HiO-ao){^-^^^ + ^-6diy^o + 6d[yl-3y^o + 12diyo-12d[yo + 6yo-^ + Wd[ + 
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2H{0; y) + ^-J4___A__|)+4 H{0, 0; ao) + 4dii?(0, 1; «o) + ^ - ^) ^(1, 1; yo) + 
(grfi2/o«o - d[yi at-'-^ + ld[yoat - § d'.y^al + bd^y^al + ^^ - fd[yoal + 2ci;y|]«o " 
f dlygag - ^ + 26dli/o al - fd^y^ao + ISdl^o'^o + ^4^ - SO^yoao + ZM + ^ _ iM _ 

14tJ'i^g 35 yg 37di 134 I Iddi yo . 47d[yo 209yo / ^ yg o in,. 4 , 38^ fr/r|_^^ 

3 3 18 3~ "^ 3 ^ 6 ^ ~6~ '^ \ 3~ + "2^0 ~ ^"^VO " ^;pT + T J "" ^U, OO j " 



2. ,3 
3 



4di 

J/0 
1%0 



+ 

ao)- 



1^ + lOygag _ 76^ ^ i3ji ^ 4 ^3„2 _ 21^2^2 + 52yoag - ^ - ^^ + 26y2ao - 60|/oao + 

f dly-jag + 5^/ y2^3 + 6M^ _ ^^/ y^„3 + 2d;2/3ag - f <yo«o " ^^ + 26«!'iyo a^ - Id'^y^o + 
134y^ao + ^^-30d;yoao + ^P 6 " ^+ 2^" FfeiPT) j^(ci("o), 1; 2/0) + l^^- 

3y2 „4 + 15^ _ 5^4 _ Md + i5y2 „3 _ ggy^^S + 6^ + g^S^g _ e^ji + ^^y^^2 _ 33^2 _ g^S^^ + 

39ygao - 4diao + 2 d'lQo - 90yoao - 2F(0; y)ao + 45ao + ^ - ^ + 4di - 2d'i + ^ + ( - 

4«o + ^ + 4)^(0;«o) + ^f^ + 2i:f(0;y)+(-4aodi + ^ + 4di)//(l;«o) + |;4V-i^- 
^^U3i)-f)^(ci(ao),ci(ao);yo) + |y[l^(0,0,0;y)-|ygi7(0,0,0;y) + 3yo^(0,0,0;y; 
(^^_96y2 + i92yQ_i6i7(0;y)) //(o,0,0;yo) + (i^-24d'iy2 + 48d'iyo + (8-8di)//(0; 
4d'iii-(0; y)) i7(0, 0, 1; yo) + ( - ^ + 12y2 _ 24yo + 8ii'(0; ao) + 4F(0; Y) + 8di F(l; oq) ■ 
^ - 8) F(0, 0, ci (ao); yo) + \yl H{0, 1, 0; Y) - lylH{Q, 1, 0; Y) + 3yo H{Q, l, 0; y ) + ( - ^ + 
l^!l^ + l|o + 6rf^y2 _ 2M>^yl - 6y2 _ I2di yo + 48d;yo + 12yo + ^ + 8//(0; oq) - 4d[H{0; Y) - 
4 i7(0; y) - ^ + ^ + f ) i?(0, 1, 0; yo) + (^ - 6df y2 + udfy^ + (8 d^ - l2d,)H{0; ao) - 

dfi7(0;y))i7(0,l,l;yo)+(-d'i«^+i^-12d;a2+i64ao+%^-^-^-6diy2+3d;y2+ 
%o-^-2rf'i + 12diyo-6(i;yo-12yo + 8//(0;ao)+4i?(0;y)+8dii?(l;ao) + ^-^-^- 
f ) F(0,l,ci(ao);yo) + (-2a4+^-24a2+32ao- ^+6y2_l2yo-^-4) /^-(O, ci(ao), 0; yo)+ 
(^ _ d;a4 + 16^ _ i2d[ al + led'iao - ^M + 3d'iy2 _ 2d; - 6d[ yo - ^)^(0, ci(ao), 1; yo) + 
( - 3a4 + 16 al - 36q2 + 48ao - 2y|] + Oyg - l8yo - 4F(0; oq) - 2H{0; Y) - 4 diH{l; ao) + ^ + 

2)i^(0,ci(ao),ci(ao);yo) + iyo'^(l,0,0;y)-|y2i^(l,0,0;y) + 3yoi/(l,0,0;y)+(i^+4y3- 
244y2-18y2 + 48d'iyo + 36yo-^ + ^-38)i?(l,0,0;yo) + (^ + ^-642y2_3^/y2 + 

12d;2yo+6d;yo-^-i^ + (4-4di)F(0;ao) + ^)^(l,0,l;yo) + (-^-¥+3diyg+3y2- 

6d'iyo-6yo+i^+4i7(0;ao)+2F(0;y)+4diF(l;ao) + |;^-^-^-|)^(l,0,ci(ao);yo) + 

iy3i?(l, 1, 0; y) - fyg i?(l, 1, 0; y ) + 3yo^(l, 1, 0; y) + (^ - %^ + ^ - ^ - 6« + 

6 diy2 - 6d'iy2 + 3y2 + 12df yo - 12diyo + l2d[yo -6yo-^ + ^- 10d[ + 4/7(0; ao) - 
2/7(0;y)-^ + ^ + ^ + f )i7(l,l,0;yo)+(^-H^ + 3yodf-i^ + (-8di+4d; + 

2) ii-(0; ao))i7(l, 1, 1; yo) + (^ - ^ + ^ " ^t^iyo + ^d'.y^ - 3y2 + 12di yo - 12(i;yo + 6yo - 
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^ + I0d[ + AH{0; ao) + 2H{0; Y) + 4 diF(l; oq) + ^ - lA _ _A_ _ | j i7(l, l, ci (ao); yo) + 
- ^ + 6y2 - 12 yo - ^ + f ) //(l,ci(ao), 0;yo) + ( - ^-^ + U'^yl - 6d[ yo + '-^ - 



yo' 
^'^H{l,ci{ao),l;yo)+{-2yl+9yi-18yo-4H{0;ao)-2H{0;Y)-MiH{l;ao)-^ + ^- 

^ + 27) H{1, ci(qo), ci(ao); yo) + ( - 2aod[ + ^ + 2 d'i)if (ci(ao), 1, ci(ao); yo) + ( - 4 oq + 
^+4)i:f (ci(ao), ci(ao), 0; yo) + (-2ao d; + ^+2d'i) H{ci{ao), ci(ao), 1; yo) + (-6ao + ^ + 
e) H{ci{ao),ci{ao),ci{ao);yo) - IH{0,0,0,0;Y) - 64 H{0,0,0,0;yo) - 16d[H{0,0,0,l;yo) + 
16 H{0, 0, 0, ci(ao); yo) - jH{0, 0, 1, 0; F) + (8di - 16^ - 8) H{0, 0, 1, 0; yo) - MfH{0, 0, 1, 1; yo) + 
i-8di + 4d; + 8)H{0, 0, 1, ci ( ao); yo) + 8H{0, 0, ci(ao), 0; yo) + M[H{0, 0, ci(ao), 1; yo) + 
A H{0,0,c,{ao),ci{aoy,yo) - lH{0,l,0,0;Y) + {-16d[ - 24) F(0, 1, 0, 0;yo) + ( - 4df _ 

4d;)i:f (0, 1, 0, 1; yo) + {-Mi +id[ + 8)HiO, 1, 0, ci (ao); yo) - jHiO, 1, 1, 0; F) + ( - 4 df - 8d[ + 

12di^H{0, 1, 1, 0; yo) - dfH{0, 1, 1, 1; yo) + (8 d[ - l2di)H{0, 1, 1, ci (ao); yo) + 

8H{0, 1, ci (ao), 0; yo) + 4d[ H{0, 1, ci (ao), 1; yo) + (4di - 2d[ + 8)F(0, 1, ci (oq), ci(ao); yo) - 

2 (iii:/^(0,ci(Qo),l,ci(ao);yo) - 4i7(0,ci(ao),ci(Qo),0;yo) - 2 ^'^^(0, ci(ao),ci(ao), l;yo) - 

6 H{0, ci(ao), ci(ao), ci(qo); yo) - lH{l, 0, 0, 0;Y) + 8 H{1, 0, 0, ci(ao); yo) - i^(l, 0, 1, 0; Y) + 
(4di - 4) i7(l, 0, 1, 0; yo) + (-4di + 2(i'i + 4)i7(l, 0, 1, ci (ao); yo) + 4 F(l, 0, ci(ao), 0; yo) + 
24i/(l,0,ci(ao),l;yo) -2 i7(l,0,ci(ao),ci(ao);yo) - lH{l,l,0,0;Y) - 12 i7(l, 1,0,0; yo) - 
2d[H{l, 1, 0, 1; yo) + (-4di + 2(i; + 6) H{1, 1, 0, ci (ao); yo) - ^Hil, 1, 1, 0; Y) + (8di - 4d[ - 
2) F(l, 1, 1, 0; yo) + {-8di + 4d[ + 2)i:f (1, 1, 1, ci (ao); yo) + 4 ^(1, 1, ci(ao), 0; yo) + 
2d'iii'(l,l,ci(ao),l;yo) + (4di-2d; + 2)i7(l,l,ci(ao),ci(ao);yo)-2d;ii'(l,ci(ao),l,ci(ao);yo)- 
4 i7(l,ci(ao),ci(ao),0;yo) - 2(i'iF(l, ci(ao), ci(ao), 1; yo) -6 i:f(l,ci(ao),ci(ao),ci(ao);yo) + 

J^[^,yo)y 9yo"0"r e 3"^ 27 9"^9 18 "^18 9 9 

7yo«0 I 86yo ap , 4df yg 205di^g 3 d[y'^ 2-K^yl l%\yl YJ dl^yl 22d^yl 9Sd'^yl 2„2 1405;/g 

9 "•" 3 """ 27 108 2 9 "•" 27 18 """ 3 """ 9 "*" ^0 36 """ 

217 di 4 I 49dfyo 469di yo 1201<i/o ^ 2„. , 1811 yo , ( 7yt 26yl .. , 13 13W/n.„, N , 

36 6"^ 9 36 18 ^^^0"^ 9 "^ 1^ 3 3 ^^^^^ 3 (yo-1) 3^-"V^'"0^"^ 

|d'iy3 i7(0; y) - iyo^i:^ (0; F) - fdiyg F(0; F) + f ygi:^ (0; Y) + f d'^yo i:f (0; Y) - ^yoH{Q; Y) + 
fl^-ivr^if (0; y)+f i:f (0; y)-i ^^^(1; y)+|y|]i:f (0, 0; y)-6y2F(0, 0; y)+12yo H{Q, 0; Y) + 
^ylHil, 0; y) - 6y2i?(l, 0; Y) + 12yo F(l, 0; y) - i?(0, 0, 0; y) - i?(0, 1, 0; y) - F(l, 0, 0; y) - 

^(i'i'0;n + Jg;^-6(^ + T^-T8(^-6C3 + ^-^)+i/(i;yo)(-M^^^ 

^rfiye«^+^^-irf'iyo«^+idiye«3- ^diyga^-^^ + f diyoa^-idlygag + ^d; yea2 + 

894 «g 158j/„. 9 7j/„,3^„ 7j/„,2^^ 247^00 43^^00 251 df df yg M^^ 14d^ 

6 -g-o-iyo "Q Yga^ygao jgO^^yQ ao jg I 3 —216 ^ ^rT 27 ' Tr~ 

J_ J/ ^2 ,,3 _ ZiM _L 395df _ 17df yl 22dfyf, _ 21d[ yl 1 ,, 2„2 , ![i^ _ 4025d; 49dfi/o _ 151 d'^yp 
18 "1^ yo 9 "•" 27 72 "•" 9 4 '•"4"l^ yo "t" 2 108 """ 36 9 """ 

42d'iyo - id^TT^yo - ^^ yo + ^df y3//(0; Y) - f^yg if (0; y) - fdf F(0; y) - ^df y2//(0; Y) + 

3 4y2i/(0;y) + fd'ii?(0;y) + ^dfyoF(0;y)-12d;yoi7(0;y)-i7r2i7(0;y)+i?(0;ao)(^- 
|F(0;y)y3 + ^-^-^ + 3F(0;y)y2-^ + i^ + i4^-6i7(0;y)yo + ^- 
^ + ^-^f^ + f^(0;n + ^(|^-^ + r(|h)-¥) + (-¥ + 6yo^-12yo- 
^ + f ) F(0, 0; ao) + 14 y3i7(0, 0; Y) - ld[ylH{Q, 0; Y) - ^d'l i?(0, 0; Y) + 3d[yoH{0, 0; y) + 

^ + 6di y2 - 12diyo + ^ " ^) i^(0, 1; «o) + HvoHih 0; y) - Kyg H{1, 0; y) - 
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^id[H{l, 0; Y) + 3d[yoH{l, 0; F) - ^ + 3^^ + ^j^ + 6C3 + ^ + ^) + sg^ - 
4^-3ag^ + 4,3C3-18,gC3 + 36,oC3-i^(0;m-|A-6C3 + i + ^-¥-¥- 

G. The /GKj-type integrals 

G.l The km: integral for A; = 

The e expansion for this integral reads 

/OJ(e;yo,do,ao,4;0) = ^{k * if I + ^ik*ifl + ^(fc* i)L°J + (k * i)f + O (e) , (G.l) 

where 

^(0) _ 1 



(A;*i)_3_--, 

(fc * i)L°J = -^ + 3y2 - 6yo + 2//(0; yo) - 1, 



(fe * i) (0) = yM_yM + yoj4_SjM + Sy^a^ - l%ii + 2ylal - 1^ + lOyoag - 
if^ + ll|/gao-18yoao + ^-^-^ + ^ + i4^-322;o+(¥-3yg + 6yo- 
^ - 2 )h{0; ao) + (2yl - 9y§ + 18yo + ^ + g) i:^(0; yo) + (^ - 3d;y2 + Qd[yo - '-^ + 
2HiO; ao))H{l; yo) + (2ao -^-2) H{ci{ao);yo) - 8F(0, 0; yo) - 2d[HiO, 1; yo) + 



2H{0, ci(ao); yo) - 2 H{1, 0; yo) + 2i:?(l, ci (ao); yo) - 2, 

{k*i)o^ = -j2diyoat-jsdiyo(^o + ^-^ + idiyia^+ld[y^ ao-^%^-i^iyoao-5 4yoao + 

29;/oao I 13^ .,3^,3 , 8 j/ ,,3^3 _ 221^M _ 5 " " in _. „ o 947„2 „3 



_i_13j„3^,3, 8j/„3^3 221^;gag 5 j ,,2^3 19^' ,,2^,3 , 247yg«3 17 , 3 ii ,, 3 

■ + 27"iyo«0 + 27'^1^0"0 54 ~ 3 "lyo^O ~ I8"l%"0 "^ 18^ + T'^I^/OOq + "g-diyo "o ~ 

305yoag _ 23 J 3 ^2 _ 2 j/ 3^2 , 347i/3ag ^ , 2 2 , 11 j/ 2 2 _ 331^g ag _ 43 j 2 _ 9 j/ 2 , 

18 is'^iyo "0 s'^iyo'^oT^ se ^'J'^i iJo'^o^ 4 "iyo"o 9 g li^o^o 2'^ii'0"^oT^ 

245^0 ao ao 2df yg lOd^ yg Tr^yg ^ 3 l?^^ ^g 204yg Tr^yg 155 ^g 49df ^ , 199<yo 

2 yo-1 27 "•" 9 """ 9 "yO"!" 36 3 2"'"4 18 """e""" 

n'y,-U8yo + {-lylal+y',al-yoal+^^-6y',4 + '-^^-iyl^^^^ 

22y2ao + 36yoao-^ + ^ + 4^-^ + 4di-2di-i4H + l^ + i^-^ 
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yo-1 j/o-l 6 (yo-l) 

'^-6yWo + ^ 
2 , leyggp _ r,9,,2^,„ , ofi„„ ^,„ _ 24;/g , 169yg 7d'i yg _ 257yg _ ^ j , o j/ _ 1 1 j/ „„ , 625 yo 



(^;^ - f ) H{0; ao) + ( - i^/o^a^ + y'o^t - Voa^ + ^^ - Gyo^a^ + ^ _ 4y3a2 + 15 y^o 



20yoa2 + i2M!o_22y2„o + 36yoao-^ + ^ + ^^-^-4di + 2d;-ll<yo + ^^ + 
^+6yg-12yo + -^+4) i^(0; ao)-^ + ^ + ^(f3TT + T;rV + ^) H{0;yo)+(-ld,yiat + 



yo-1^7 -M"."U; j/f,_i-ryy_i-rg {yu-l)^(yo-l)2^ 6 ; 

c^iyo"o - ^1^0 "o + T'^iyo^o - Gdiy^aj] + ^di yoaf] - 4(iiy|]a^ + Ibdiy^al - 20diyo "o + T^i^o^o - 
22diy2ao + 36diyoao-^ + 12diy§-^^)i?(l;ao) + (-iyo3a^ + ^-^ + ^ + H^- 

3y2«3 + lO^o^ _ mi _ 2 y3„2 + 15|o^ _ 10y^^2 + n^ 

^^ + }^+4d,-2d[-^+[-4ao + ^ + 4)H{0;ao) + [-iaod, + ^,+4di)H{l;ao) + 
l;Fh-^i-^T^-(^-f)H{ci{ao);yo) + {- ^+6y2-12yo + ^+4) i7(0,0;ao)+l 
^ + 30y2-60yo-^-28)i?(0,0;yo) + (-^ + 6diy2-12(iiyo + 4di + ^ 
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2d[ylal + fd[yWo+'-^-Wd[yoal^d[yiao-nd[yiao-^^ + 18d[^^ 
'±f + I^-?^-l^-'-l^ + 32d[yo+{-'-^ + '4 + 3d[y'^^^ 

:^ + ^ + ^ + w)h{0; ao)-4i/(0, 0; ao)-M^ H{0, 1; ao) + ^) + (-2d;y3+9d'iyo2-18 d[yo- 

6d[ + (4di - 4)H{0; ao) - ^) i^(0, 1; yo) + (¥ " ^l/o + %o - 4i^(0; ao) - MiH{l; ao) + ^ + 

lo)i:f(0,ci(ao);2/o)+(-2d'iy|]-^+9d;yg + 3yg-18dlyo-6yo + lld'i-4//(0;ao) + ^-|;^- 

^-lo)i7(l,0;yo) + (-idfy|] + 3dfy2_6d;2y^ + li|£ + (4Q!,_2d;-2)i7(0;ao))i^ 

J/0-1 ?/o-i ' ?/() 

4 ao + ^ + 4Ji7(ci(ao), 0; yo) + ( - 2aod'i + ^ + 2d[)H{ci{ao), 1; yo) + ( - 2 ao + ^ + 

2)ff(ci(ao),ci(ao);yo) + 32i7(0,0,0;yo) + 8d'ii7(0,0,l;yo)-8ii"(0,0,ci(ao);yo) + (-4(ii+8d; + 

4)//(0,l,0;yo) + 2c?fif(0,l,l;yo) + (4di-2(i;-4)i:f(0,l,ci(ao);yo)-4F(0,ci(ao),0;yo)- 
2d'iii-(0,ci(ao),l;yo)-2//(0,ci(ao),ci(ao);yo) + 12ii'(l,0,0;yo) + 2d'ii:f(l,0,l;yo)- 
6ff(l,0,ci(ao);yo) + (-4di + 2d; + 2) F(l,l,0;yo) + (4di - 2d; - 2)F(1, l,ci(Qo);yo) - 
4 /f(l,ci(ao),0;yo) - 2d;i/(l,ci(ao), l;yo) - 2 i:f(l,ci(ao),ci(ao);yo) - 3(^ + 3 Cs - ^ " 4- 

G.2 The /GteZ: integral for A; = 1 

The e expansion for this integral reads 



^ - 3y§ + 6yo- 4H{0; ao) - 4diF(l; oq) - ^ + |^ + -^ + 10)i:f (1, ci(ao); yo) + 



/OJ(e; yo, 4, ao, do; 1) = ^(A: * i^l + ^ik* i^l + ^(fc * i^l + (fc * i)^^^ + O (e) , (G.2) 



where 



(A; * itl = -I + M _ 3yo + i7(0; yo) - 1 , 



(A;*^)« = M£o_M!a + ^_l^ + ^_!^+y3^2_15^ + 5y^^2_4^ 

9yoao + ^-f-^ + ^ + i4^-16yo+(f-^ + 3yo-^-l)F(0;ao) + (yo3 



^ + 9yo + ^ + 3)i?(0;yo)+(^-^ + 3d;yo-^ + i^(0;ao))i^(l;yo)+(ao-^- 
l)i:f(ci(ao);yo)-4i:f(0,0;yo)-d;i:f(0,l;yo) + i:f(0,ci(ao);yo)-i:^(l,0; yo) + i:^(l,ci(ao);yo)-l, 

(k * i)^Q^ = -^diy^af, - ^d[yla^ + ^-^ + |diyga^ + ^d[y^ af, - i^ - irfiyo a^ - 
l^^yoa^ + %^ + idiyo^a^ + ±d[yl a^ - '-^ - fd^y^ a^ - ^d'^y^a^ + Hll||ii + i|diyoa^ + 

iid' 7/n a3 - ^°^^°"o _ 23 J^ „,3 ^2 _ 1 J/ 3^2 , 347;/jj a§ 5 , 22 , 11 j/ 2 2 _ 331;/ga§ 43 j 2 _ 

9 ^'„ ^,2 I 1021^000 , 25 J „3^, I 4j/„3^, 265;/gao f? j „2 ^, 25j/„2^, , 283^;gao , 65di yoap , 

4 "lyoao H 36 1- i8"iyoao + gdiJ/o^o 36 o«iyo ao - T2"iyo'^o H 9 1 f 1- 

294^000 _ 245OT QQ _ gp _ 20 _ t^f Vq , S^iyg , Tr^^/g _ 4 i/3 _l iH^^^O _ lO^i^o _ ^^ ?^o , 155yg _ 

6 4 2(j/(,-l) 2 27 "•" 9 "^ 18 i'O "T 72 3 4 "•" 8 

49df ^0 1994 i/o vr^yo CA„,^,[ 1,,3^4, yo"o j/pag , 8yg ag Q,,2^3,i2m)^ o„,3„,2 , 15 ygag 

36 ' 12 1"^ o"iyo+ \^~6yo "0-1-^ 2~"| 9 •jyo"o"i 3 ^yoao"i 2 

in.. ^.2 I 8;/g"0 ii„2^ _L1S„^ '^il/Q I 23»/g , 7d[ yg 4%^ ^, ,, 11< yo , 143^ , 2 di 

lUyoaQ H ^ iiyoao + i8 yoao ^ + -gg^ H \j^ ^2 + ^^1 ~ '^1 6 '" u~ + ^^ ~ 
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|d^y|ao - lld,y^,ao + I8dm ao - ^ + 6diy2 _ 65<|m) i7(i; «„) + (_ ^^3^4 + ^ _ yc^ + 



9yoao-^ + ^+2 di-d[-^+\^-2ao + ^+2J H{0;ao)+[-2aodi + ^,+2dij H{l;ao) + 

2di 4 61 1 55\ f7/^./^,„V.,„^ I /'_M I Q^S.ft,,^ I 2_ 



^-^-T^^|^-2(^^-ij^(ci(ao);yo) + (-^ + 3yo'-6yo + ^ + 2Ji?(0,0;ao) + 
i|^ + 15y2-30yo-^-14)F(0,0;yo) + (-^ + 3diyo'-6diyo + 2(ii + |^)i7(0,l; ao) + 
^(1; yo) ( - ^d[y^a^ + id'i yga^ + 4f^ - zd[yo af, + |d'iyDai] - ^d[y^ af, - ^^^ + ^d[yoal - 
d[yl al + fd[yWo + ^ " S^'i^o «g + ld[ylao - 'id'.y^ao - '-^ + M[y,ao _ « + If^ + 

4Mf Mf^ 25 d\yl 1334 H^'m. , i fi^/ „ , / d{yi yl 3d[ yg 3yg qj/„ ,0,, .H^ 
~36~ "I 12 4 12 6 I" -"^"^1 yO "T \^ 3~ "•" T "I 2 2 •J"li'0 i" -Jj/O i g 

|pT + A + ^ + 5)^(0;«o)-2i:f(0,0;ao)-2diF(0,l;ao) + ^) + (-4yo' + ^-9diyo- 
3d[ + {2di - 2) H{0; oq) - ^) i?(0, 1; 2/o) + (f - ¥ + 3yo - 2i^(0; ao) - 2 diH{l; ao) + ^ + 
5)//(0,ci(ao);yo)+(-d;y3-f + ^ + M_M;yo_3yo + l^_2if(0;ao) + |^-^- 
^ - 5) H{1, 0; yo) + ( - Idfyl + ^ - 3 df yo + ^ + (2di - d'l - l)H{0; ao)) i?(l, 1; yo) + 

4 - ^ + 3yo - 2H{0;ao) - 2 d,H{l;ao) -^ + ^ + ^ + 5 )if (1, ci(ao);yo) + 
2«o + ^ + 2) ^(ci(ao),0;yo) + ( - aod'i + ^ + d'l) //(ci(ao), l;yo) + ( - "o + ^ + 
1) H{ci{ao), ci(ao); yo) + 16i:f (0, 0, 0; yo) + 4d[H{0, 0, 1; yo) - 4 H{0, 0, ci (ao); yo) + (-2di + 
4d'i + 2)H{0, 1, 0; yo) + df H{0, 1, 1; yo) + (2di - d^ - 2)F(0, 1, ci (ao); yo) - 2 i:f (0, ci(ao), 0; yo) - 
d[ F(0, ci(ao), 1; yo) - ^(0, ci(ao), ci(ao); yo) + 6H{1, 0, 0; yo) + d[ H{1, 0, 1; yo) - 
SHil, 0, ci (ao); yo) + (-2di + < + l)H{l, 1, 0; yo) + (2 di - d[ - 1)H{1, 1, ci (ao); yo) - 
2F(l,ci(ao),0;yo) - d[ i7(l, ci(ao), 1; yo) - i/(l, ci(ao), ci(ao); yo) - ^^^ + ^-^-2. 

G.3 The /Gfel integral for k = 2 

The e expansion for this integral reads 

/OJ(e;yo,4,ao,4; 1) = ^{k * i)S + ^ik*itl + ^(A;* i)S + (^ * if^ + O (e) , (G.3) 
where 



{k * i 



,(2) _ _1 
-3 ~ 6' 



(fc*i)L1 = -¥ + y§ - 2yo + ii^(0;yo) - |, 



(I. ^ „-\(2) _ y^ _ ^M _L i^O "u _ "0 _ ^ _ Syg ag , 2i/ga3 ^ 8yo ag _ _a3_ _ 4ag 
V^ ^ '/l-l 18 12 "•" 3 6(«o-2) 12 27 "•" 3 9 vo-2 9(vo-2 



6(yo-2) 12 27 "T 3 9 yo-2 9(j/o-2)2 

18 ^ 3 ^i/0"0 ^ 3 3{j/o-2) 3 (yo-2)2 3(yo-2)a 12 9^3 ^yO«0 
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13ao ISofl 5202 16 qq , ap , '^d.'-^y^ 25 yg 7d[yf, , 13;/g , lld[ yp i-,^^ , /" 2t/g 

3 {j/o-2) (s/o-2> 3(j/o-2)^ 3(yo-2)* "^ 2+27 27 18 "^ 3 "^ 9 ^^^0 + \^ g 

„,2 , 9„, 2 80 160 40 _32^_ , 3\ rrfn- ^. \ J. f "^y'o q,,2 i c ,, , 

2 I 80 „ I 160 I 40 I 32 , 5 \ tj/o. „ \ , / 2^ yg W' „2 , o^' „, ^4 , 

1 HiO;ao))H{l;yo) + (^ - ;^^ - |) i^(ci(ao); l/o) + (^ + ^ - ag - 2 ao - 3(^ " 
^j^-j^-Y^^ + ^)H{c2{ao);yo)-lH{0,0-yo)-ld[H{0,l;yo) + lH{0,ci{aoy,yo)- 

2 tfn n- ,, ^ _L 2 LTf-i ^ f^, \.^, \ 80 In 2 160 In 2 40 In 2 32 In 2 , 13 In 2 26 

d,at 31a^ 31a^ 13 ,3 ^3 , 8 ^/ 3^3 229^g gg 7 ^23 5 ^/ 2 3 , 305ygag 43diag 

12(yo-2) 36 {j/o-2) 72 ^^ 81 "li/o "0T^81 "li^O^O 162 18"li'0"0 27"li'0 "O^^ 108 + 108 

'^i "» I lV.:<..n3 I ^4 ,/.^ a 541^0«g I 17rfiag rf>g 29og 8diag 64ag 197ag 

18 "r27"ly0«0"r27"l«0 "0 108 "^ 18 (yo-2) 9{yo-2) 6 (yo-2) "^ 27{j/o-2)2 27 (yo-2)2 108 

23^^ ,,3 ^2 _ 2 ,/ 3^2 , 359yg og 17 , 2 2 , 2 >/ 2 2 _ 2099^gag 113diag _ 13 <ag _ 10 , 2 _ 

54"iy0 "0 o'^iyo'^OT^ 108 T^ 12 '^li/o^OT^ 3*^1^0 "0 216 ^ 72 36 9 "lyOtto 

1^'„ ^,2 I 215yoag 46diag 8 <ag 25ag 83diag ^ag 349 ag 4diag 68 ag 

^a^yoaQ^ 27 ^ 9{yo-2) 9(yo-2) 2(yo-2) ^ 18(j/o-2)^ 3{j/o-2)^ 18(yo-2)^ "^ 3{j/o-2)^ 9(yo-2)^ 
169ag 25^ 3 , 8 j/ 3 Qlygap 23 j ^,2^,, lln'^,2,^,, i 2099^g QQ , 83diao 19<ao 52di ypao 

72 +27'^li'0"0+ 27'^iyo"0 ig g «1 yo"0 9 «iyo"0+ 108 ^^ 36 18 ^^ 9 ^^ 

144^0^0 949i/o ap . 383diao 35d[ao 385ao qq , 151 diag 38d'^ao 983 gg 118diaq 

9 36 "^18(yo-2) 9 {j/o-2) 18{j/o-2) 3(yo-l) "^ 3(yo-2)2 9{j/o-2)2 9(yo-2)^ ''" 3(yo-2)3 

4<ao 998^0 , 32diao 320ao , 167ao 2 df ^;g 3l4i/g tt^ ^;g 230i/g 17dfi/g 247 d^yg 

3 {j/o-2)^ 9(yo-2)^ "'"3 (yo-2)'* 9{j/o-2)4 "<" 36 81 "•" 81 """ 27 81 "•" 108 108 

ZiM I ^IM _ 49 4';^0 , 3044 yo ^r^ _ 13%o , / _ 1 ,,3^4 , ]S^ _ ^^2^ i "o i ^ i l%g"g _ 

6 "•" 18 54 "I" 27 "•" 3 3 "•" \^ 9«0"0"'" 6 3 """ 3 (yo-2) """ 6 "•" 27 

4yg gg 16yoag 2ag « "o i 7ag 4;/gag , 2 „,2 lOw^g , 16ag , 22 gg Sag 7 ag 

3 "^ 9 "^yo-2"^9{j/o-2)^"^ 9 3 -^"^^0 «0 3 "^ 3(^-2) "^ 3(yo-2)^ ^ 3(yo-2)^ "^ 6 "^ 
1%0"0 20i/gao I Q„,_^, , 26ao , 36ao , 104 gp , 32ao 2d[ g/g 25^;g Td^yg 95 yg 

~9 3 ^ ^^0 "0 + 3(j^„_2) + (yo-2)^ + 3{j/o-2)^ + 3(^0-2)4 ~ "O 2^^ + "ST + ^^ 36~ ~ 

41di d[ lld[yo „ 84 20 , 4di 2c(^^ 7 , 16di 12^ 344 

36 18 9 '^^ yo 3(2/0-2) "^3{j/o-2)"^ 3 (yo-1) 3{j/o-l) 2(yo-l) "^ ( ?/o-2)^ (j/o-2)^ 3 (j/o-2)^ 

1 I 128cii 88 4 2152 , 4 dj 8d^ 548 448 , 317 \ ufn-n \-\-f- 

3(2/0-1)^ "^9{j/o-2)^ 9{j/o-2)^ 9(yo-2)=^ + (yo-2)4 3(^-2)4 3 {j/o-2)4 9{j/o-2)5 "^ 36 ^ -" V^' "0^ "^ 1, 

gC?iyo«o + |c?iyo a^ + ^ - fdiyoao + 3§^ + ^^iyo«o - §^1^0 «o + ^^ + f ^lyoOo + 

8diag 4 , 3 2 , ^ r 2 2, 7dia?, in , 2 , 16diQg , 22diag , 8diag , 16 r 3 

_^_A^ - Idwl «g + 4diyo'a^ + ^^ " T^i^o «§ + gfe^ + Tfe^ + sfeiF^ + f '^i^o «o 

20^,,/2n/n r/,n-.-. I Q.n', 7j.-.n-.-. I ^^^i ap , 36diao , 104diao , 32diao 25di yg 23di;;g lodi 52di yp 

■g-diyoao -aiao + »aiyoao + 3(j^Q_2) + (j/„_2)^ + 3 (j/0-2)^ + 3(j/o-2)4 2^ + ~6 9 9 — 

49di 398di 112di 32di \ ijn . „, \ , / 1 ,,3-,4 i Vo "o yo^o i "o i 17 ag 8iygag 

3(j/o-2) 9 (yo-2)^ 3(w-2)^ TT^^^W) ^ '^'^\ 18^0^0+ 12 3 +6{j/o-2)+ 36 + 27 

2iyg«g 8 OT«g I "g I 4ag 29ag 2;;gag ^9^,2 %0"o , 8«g Hag 4ag 17ag 

3 ^ 9 "^ J/o-2 "^9 (yo-2)^"^ 54 3 "^^yo^O 3 "^ 3(?/o-2) ^ 3 (j/o-2)^ "^ 3(j/o-2)^ "^ 12 

8 ygao lOygao 4diao , 2^ ao , ^^, , 13ao , 18 ap , 52ao , 16ao 19ao 25^/g , 61yg 



■3 I 2q!i gg 

W-2 "^ 



9 3 3 



zai ao /I „ . ^^ I 13ao , 18 Qp , 52ao , 16ap _ 19ap _ ^oj/p i o^i'o _i_ 

-h 3 -h4yoao+ 3(j^o_2) + (j/o-2)^ "^ 3(OT-2)a "^ 3 (j/p-2)* 18 54 "^ 36 "^ 



1^-¥-22/o+(-^ + 3(^ + |)i^(0;«o)+(-^T^ + 3(g^ + 1^)i^(l;«o)-3(^_2) 

4di 24 7 332 1 104 32 53\ rrf^. /^, \. „, \ , f d-i gg 



4q!i £5 7 332 1 104 32 53 \ tt(„ (^ \. „, \ , / "l "p , 

3{j/p-l) 3 (j/p-l) 2(j/p-l) 9{j/o-2)^ 3 (yp-1)^ 3(j/o-2)^ 3 (yo-2)4 18^ ^ l^^UaoJ, l/Oj "^ \^ 4 "^ 

4^0 I 25ag _ 7di gg 54^0 , Hag _ di (x\ ^gg _ 13gg Hdi gp _ 5^00 _ 23ap _ 89 di , Hdj , / _ ^4 _ 
6""" 12 9"'"9~'"9 6~'"3 2"'"3 3 3 36"'"l8~'"v"0 



4^0 I o„,2 I /I „, I 160 I 320 I 80 , 64 H W/Tl- «, ^ _i_ /' r/ ^,4 l^li^o , 9^ ^,2 , 

-^ + 2ao+4ao+3(j^„_2)2 + 3(j^„_2)3 + (j/„_2)4 + 3 {j/p-2)5-t)^("'«oj + ( -diao 3— + 2diao + 



■In'.n-.-. 11^1 I 160di I 320di , 80 di , 64di \ U{^.r^■A ^ '^'^ I ^^ I ^^ '^l - ^^'^'1. 

^«1«0 3 + 3 (yp-2)^ "^ 3(2/0-2)^ ^ (2/0-2)* "^ 3(j/p-2)=^ J ^ l^^' «0j 3(yo-2) "^ 3(yo-2) "^ (2/p-2)^ (j/p-2)^ 

700 I 128di 88di 1840 , 4di 8_4 172 448__ , 39l\ tr/^ (^ V-,, ^_i_ 

9 (2/p-2)^+9(j/p-2)3 9 (yp-2)3 9(yp-2)3 + (j/p-2)4 3(j/p-2)4 (2/p-2)* 9 (yp-2)^ + 36 J « lC2(ao;, ^Oj^ 
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4 Vq I o,,2 ^„, I 4 I 160 I 320 , 80 , 64 Q 1 JT/n n- ^, ^_l_ ( ?M_l_in^,2 
4 ^60 320 240^,„_oU 64 , 17\ rj/r, n. ..\ , /" ^diyg , ^^ ^,2 









3(j/o-l) 3(j/o-2)^ 3(yo-2)^ (j/o-2)4 3 (yo-2)5 ^ ^M'^. -^^ WO; T ^^ 9 

|i?(0;ao)-|t?i i:^(l; ao) + ^ - 3{yo%'' ~ 3 (^-2)^ " (j/o-°2)4 - 3(w-2)-' + W )H{0,ci{ao);yo) + 

26 I 320 , 640 , 160 , 128 W/n ^„r^„V „„^ -L /" _ ^<^ _ M 1 •?^' „2 , „2 



26 I 320 I 640 , 160 1 128 \ zj/n r. ( ^, \- o, ^ _l_ I ^"1 Vq ^^0 1 Q^/„.2 , „.2 

T + 3 fao~2)^ + 3fao-2)a + W=W + 3 fao-2)5 J ^ ^"' C2(ao), yo) + (^ 3 9^ + ^d^VQ + I/q ■ 

2d'i 2 80 d; 80 160d; 160 

T 3(j/(,-l) 3(j/o-l) 3(j/o-2)^"^3(yo-2)^ 3 (yo-2)^ "^ 3(j/o-2)^ 



bd^yQ-IyQ + — 3^iU,aoj + 3 (j,„^l) -3(i;FTy" Sl^iFT)" 3(j,o-2F +3(yo-2)^ ~3 (yo-2P+3(^Fi 

^)//(l,0;yo) + (-i« + «-2d??/o + ^ + (l^ 
i?(0; ao)) ^(1, 1; yo) + (^ - 2/0' + 2yo - ^H{Q; ao) - f^i H{1; ao) - ^^^ + ^^^ + 



40 < 40 32d; 32 

(yo-2)4 "^ (yo-2)'* 3 (j/o-2)5"^3(yo-2)'' 

lil _ 2Wrn.^,„^Wn 1.„„^_l/'1^_„2_l9„„_ 4H-rn.^,„^_ 4^, H^n • ^,„^ 4d^ L ^i 

3 3^ 

2 80 160 40 32 1 107 ^ n(^ n (rv \-^, \ J- ( ^Q*^! -I- ^6° '^i _i_ 

3 (yo-1) 3(yo-2)^ 3 (yo-2)^ Tm^W 3(yo-2)5 "^ 18 ^ ^ l^, C^aoJ, yoj + \^3(j/o-2)^ "^ 3{j/o-2)^ "^' 



40< I 32d; ^'^1 Wn rol'n-nVi/nW/' 160 di 320di 80 di 64di i 8 < , 160 



(ot-2)4"^3 {j/o-2)^ 3 y-'n^>'^2V«0;,yo;-r\^ 3(j,o-2)^ 3{j/o-2)^ (yo-2)'* 3{j/o-2)^ "f" 3 "^3(j/o-2)^ 
320 I 80 I 64 _ 26\ 77/9 n- ,, ^ _i_ ( 160di , 320di , 80 di , 64di _ 8 d'^ 

Un-2^3 "^ ('?/n-2)4 "^ 3 (-„n-2)5 3 I-" l,^, U, (/Qj "h I 3 f„„_2)2 "^ 3f^„_2^3 "^ (-„n_2^4 ^ 3('«n-2)5 3 



3 (yo-2)3 ^ (j/o-2)4 "^ 3 (yo-2)5 3 jny^,u,UO) "T ^^3 (j,g_2)2 T 3(j^„_2)^ "^ (j;o-2)4 "^ 3(yo-2)5 3 

160 320 80 ^64^_ , 26\ [j-/o „ / , v„, ^ , ( 4an , 4 , 4 



+ 



3fe;P2F-^fe^r2F-fe;r2F-^Tri?V+fj^^^^ 

(-^ + 3(S^ + ¥) ^(^i(«o),i;yo)+(-^ + j^^ + i) i?(ci(ao),ci(ao);yo) + (-ar 

*^"o I 9^2 I /i^ I 160 I 320 I 80 I 64 ll\ tt t „ (^ \ r,. „, \ , / 4"o 2^ gg 
^- + 2"0+4a0+ 3{j/o-2)^+3(j,o-2)3 + (j,o-2)4+ 3(yo-2)5 ~ T j -« (c2(aoj, U, yo j + (^ " ^ 3— + 

,/ 2 , oj/ 11< , SOd'i , 160d' , 40 d\ , 32d' \ tj / t \ ^ \ , f "n 2q3 

^i«o + 2diao - ^ + 3 ^y,\2 + 3(^^ + (^^ + 3fe^j i:^(c2(ao), 1; 2/0) + (^ - ^ - ^ + 
«o + 2«o + 3(^ + T7^f2F + (^ + TT^-T)^(^2(ao),ci(ao);y^^ 
fd;ii-(0,0,l;yo) - I ii'(0,0,ci(ao);yo) + ( " ^ + ^ + |)i:^(0, l,0;yo) + fdf ^(0,l,l;yo) + 
4|i _ ^ _ 4\ i^(o,i,ci(ao);yo) - JHiO,ciiao),0;yo) - fd'i HiO,ciiao),l;yo) - 



|F(0,ci(ao),ci(ao);yo) + 4i:f (1,0,0; yo) + y[H{l,0,l;yo)-2 H{l,0,ciiao);yo)+(-^ + ^ 



■ + 



|)F(l,l,0;i/o) + (^-^-|)ii"(l,l,ci(Qo);yo)-|i^(l,ci(ao),0;yo)-id'ii:^(l,ci(ao),l;yo)- 
|i7(l,ci(ao),ci(ao);2;o)+^(0;,o)(-i2/o^a^+^-^+^(^+^ + i^-H^ + i%^ 

2a3 Sag 7ag 4^gag ,2^,2 lOw^g , 16ag , 22 gg Sag Tag 16;/gao 20i/gao 

3/0-2 ^" 9(yo-2)^ + 9 3 -^"^^0 «0 3 + 3(j/o-2) "^ 3(yo-2)^ ^ 3(yo-2)3 + 6 "^ 9 3 "^ 

02/0 "0-^ 3(j^(,_2) ^ (yo-2)2 ^ 3{j/o-2)3 ^ 3{j/o-2)4 "0 9 ^ 54 ^ 6 36 ^ 36 ^ 18 3 ^ 

S5yo+(-4+^yi-'iyo+TT;hT, + w;l^ + T7^^ + 77^^ + w7Ba^-^)m,ao) + ^^ 



g ^^yo -yu^3 (j/0-1)^ 3(2/0-2)^^3 (yo-2)^ ^ fe^^^lF ^ 3{j/o-2)^ -^ ^M", "O; ^ 3(j,„_2) 
20 4(Ji , .^'^1. 1 7 16di , 124 344 I 1 128di , 88 d[ 

3{j/o-2) 3 (j/o-l) ^ 3(j/o-l) ^ 2(j,o--l) ( 2/0-2)2 "^ (j/o--2)2 ^ 3 (yo-2)2 "^ 3{j/o-l)2 9(w-2)3 "^ 9(yo-2)3 ^ 

2152 4 di I 84 548 I 448 , 3201n2 , 6401n2 , 1601n2 , 1281n2 261n2 

9{j/o-2)3 (j/o-2)4 "^ 3(3/0-2)4 ^ 3 (j,o-2)4 + 9(yo-2)^ ^ 3 (yo-2)^ ^ 3(yo-2)3 ^ (j/o-2)4 "^ 3(yo-2)^ 3 

535\ I tri'9. „, ^/^ 1601n2dl , 320 In 2 di , 80 In 2 di , 641n2di , f 160 di , 320di , 80 di , 64di 
108 j "^^ l^^' yoj \^3 (j^o_2)2 -^ 3(3/0-2)3 ^ {yo-2)'^ ^ 3{j/o-2)^ "^ \3{yo-2y' ^ 3(3/0-2)^ "^ (yo-2)4 "^ 3(yo-2)^ 

8 < 160 320 80 6^_-l-26\ u(r\. ^ \ — ^rl' In 9 160 In 2 320 In 2 80 In 2 

3 3(3/0-2)2 3 (3/0-2)3 (j,o-2)4 3 (3/0-2)^"^ ^ jnyv,ao) 3^1 mz 3(j^y_2):. 3 (3/0-2)3 (j/o_2)4 

641n2 I 261n2 \ , tt(^ \( 1 f 3 A 1 1 ^/ ,,2^,4 , 17< ag 1 ^' „,„^4 , _4^^ , 8 j/ „,3^3 
3 (3/0 - 2) S "^ 3~ j + -" '^-'^' yo)y~ 18 "l^O^O + T2"iyo«0 "^ 36 ~ S^l^O^O + 6 (3/0-2) + 27'^l2/o«0 ~ 

If]' „2 ^3 , 4^ , 8 J/ 3 , ^1 "0 , 44 ag 2 J/ 3 ^2 , 9 j/ „,2^2 , 24ag 5 ,, o , S^ag 

3"iyo"o+ 27 + 9"iyoao + 3/0-2 + 9(3/0-2)^ 3"iyo "o + ^"iyo'^0+ 3 3*^1^/0 "0+ 3(3/0-2) ^^ 
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lldia'i , iid'.af, , 8 j/ '^ 10 7/ 2 23d', an , , ,1 , ISdian , ISdiao , 52 d\ao , 16d', ao 

2d'? yl , 25d'iy3 , 4Mf , 7 dfy2 13^',^? 205 d', lldfj/o , 1 1 j/ , / 2d', yl , 2yl , ,, o 2 nj/ 

^^ + ^r^ + ^ + ^fe^ ^ Tf^ ^ + lld;yo+ Y^ + ^+d[yl-yl-2d[yo + 



27 



9„ 134 4di I 24 2 I 8O4 80 I I6O4 160 I 404 40 I 

^yO 9 3(j/o-l) "^ 3 too-1) "^ 3(j/o-l) "^ 3(j/o-2)^ 3 (yo-2)^ "^ 3(j/o-2)^ 3 (j/o-2)'^ "^ (!/o-2)4 (j/„_2)4 "^^ 

32 f^i 32 I 107\ Tjtn \ Azjtn n \ 4j Tjfn 1 \ 8 j/ 1 o 1 80d', ln2 160d', ln2 

3fa^ - 3fa^2F+ T^J ^(Q' "0) ~ 3-^(0' 0; «o) - 3^1 -^(o> 1; «o) - |rfi in 2 + 3 ^^^i^^y, + g^^^;,,)^ + 

40d'i In 2 3241112 ^\ _ __j^ 207r2 _ 407r^ _ IOtt^ _ 87r^ -L /" _ 80111^2 _ 

(yo-2)'* "^ 3{j/o-2)'' "^ 9 ^ 9{yo-l) 9 {j/o-2)" 9(yo-2)^ 3 {yo-2y 9{j/o-2)-' ^ ''3 3(j/o-2)^ 
160 In^ 2 401n^2 321n^2 , 131n^2 89^ 1^,0 i 11 ^/ 1^ o 8d'^ln2 , 521n2 , 16di ln2 12ci'^ln2 

3{j/o-2)a (j/0-2)4 3(j/o-2)-'' "^ 6 ggaimz-h^gaimz 3(j/o-2) "^3(j/o-2) "^ (j/o-2)^ (s/o-2)^ 

700 In 2 I 128diln2 88^ In 2 1840 In 2 , 4di In 2 8d'^ln2 172 In 2 448 In 2 , 47 In 2 , 57r^ 160 

9(j/o-2)^ "^ 9(j/o-2);^ 9(j/o-2)^ 9{wF2p" "^ (j/„-2)4 3(j/„-2)4 (?/o-2)* 9(j/o-2)=' "^ 4 "^ 72 81 ' 



G.4 The /C*X integral for A; = -1 

The e expansion for this integral reads 



m{e■yo,d'^,ao,d^■^) = -^{k*itl^ + ^{k*itp + ^{kHt^^ + -^^^^ 

(G.4) 



g4V" V-4 ' g3V" V-3 ' ^2' 



where 



(^*i)l4 -4' 



U-1) _ 1 
I -A ~ 4' 

(A; * i)^"/^ = I - M + 3yo _ /7(0; yo), 



(fe*i)^-^ = _fMa + l|a + 11^ _4 yg - ±i^ + 13yo+- ^ + 61/0^-12 yoU^(0;yo) + 






3(i;yo + ^)^(l;yo)+4F(0,0;yo)+d'ii:^(0,l;yo) 



^l.*,-^(-l)- 1 ,,3„4 I 5;/o"o 5w_a^ 1%3^ Uygag 80 ypQ^g ll;/ga§ 109^g ag 

(,«;*z;_^ - Tsi/O^O "T ^I- 3 \ ^r~ 9 ^ 9 ~^& ^ 36 

ISSyoOo _ 7;;g"0 _ 7 ygao I 43yoao , dfj/g _ 11 <yg _ 2lM _l 11^ _ 17 df j/g 254yg tt^ yg _ 37yg 

9 18 18 3 27 27 9 27 72 9 2 4 

^-i^4^--^i/o + 48,o + (¥-^ + ^-6(ri^-¥)^(o;«o) + (^-^- 

^ + ^ + ^-iii^+6(^ + f)i^(0;i/o)+(^-^-^ + 4dWo^ + ilf^- 
i3d;yo-^ + ¥ + (-¥ + 3?/o^-6yo-^ + f)^(0;ao)-4)^(i;yo) + (4^- 

yo'«o + ^-¥-^ + %o«o-^ + ^ + 2yo'«o-^ + 26yoag-^-^ + 
ISygao - 30|/oao + ^ + HM-M + 23_m_ _^ _ ^) i7(ci(ao); yo) + {^ - 2^yl + 

48yo) i:^(0,0;yo) + (^ - 6^1 yg + ud'^y^ + 4 i7(0; ao))ii'(0, l;yo) + ( - "o + ^ " 12ag + 

16 ao - ^ + 3y2 _ 6yo - ^ - 2) F(0, ci(ao); yo) + (^ + ^ - 6 d'^yl - Sy^ + Ud'^y^ + 

6yo - ^ + ^ - f ) i^(l,0;yo) + (^ - ^ + 3 d'^y, - i^ + 2F(0;ao)) //(l,l;yo) + 

( - ^ + 3y2 - 6 yo - ^ + f )^(1' ci("o); yo) + ( - 2 ao + ^ + 2)i:f (ci(ao), ci(ao); Vo) - 
16H{0, 0, 0; yo) - 4 d;// (0, 0, 1; yo) + 4//(0, 0, ci (ao); yo) + (-4(i'i - 4) H{0, 1, 0; yo) - 
dfF(0,l,l;yo)+4//(0,l,ci(ao);yo)-2F(0,ci(ao),ci(ao);yo) + 2i:f(l,0,ci(Qo);yo)- 
2iJ(l,l,0;yo) + 2 F(l,l,ci(ao);yo) - 2i:f(l,ci(ao),ci(ao);yo) + j^^ " ^ + X' 
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{K*1)q — 36 "12/0 0^0 + 27 '^1^0 "0 108 24^iyo"o 36^1 2^0 "^0 + 24 + 6^1^/0 "o + 

^r/' 7;nrv4 - ^^^" "" - ^L^, ,,3^3 _ J9. j/ 3 3 , 263;/gag ^]_ , o 3 , 187 j/ 2 3 _ 193y§ ag 
18«ltfO«o 2 324"'ly0"0 162"iyo"OT^ 324 ^^ 108 "1^0 "O ^^ 108^1 i/O^O 27 

245 J „ ^,3 1549^/,, „,3 , 1354yoag 17 J „3 ^2 , 35 j/ ,,3^,2 245;/g a§ 17 j ,,2^,2 707 j/ ,,2^2, 

-g^diyoOo - T08""iy0 "o -^ 27 2T6"iyo «0 + T08"iyo«0 2T6 27"iyo«0 " 2T6"iyo «0 + 

2803ygag I 895^ „. ^2 , 809j/„^,2 3013yo ag , 205^ „.3„, 1 ^' „3 ^, 58y^ao 659 j ^,2^, , 

216 + T08"iy0 Oq + ^^"lyotto 27 + T08"iyo"0 - gdiyo «0 27 T08"iyo «0 + 

74 j/„,2^ 55^/gao di ypap 278d[yoao 1379^ ap 7a() 7ao 4" j/p , 54^yg 28^ yg 1 ^/„2„,3 

27"'1«0"0 27 36 9 """ 12 12(j/p-l) 12 81 "•" 27 27 "r27"'l" ^0 

497r2 y3 268yg 43df yg _ 179dfyg 189l4yg _ j^ ,, 2„2 , 377r2yg _ 161 j/g _ 251dfyo 545d'i2 yp _ 

108 """ 81 """ 432 108 "•" 216 36 "l^ wO "•" 18 8 216 "•" 27 

10847d> 11,, 2,,^ 21^'m) I ifi^„, I ( y'o "P 5y^ lOyoa^ 13 ygag 34;/gag 160i/p ag llygag 
108 ^ 18 "1^ yo 4 H i04yo + 1^— 9 Q— -\ 3 27 ^ 9 9 ^ ^ 

109yg gg 316yoag 7ygao 7 ygap 86;/pap 205diyg 17 <i/g 91;/g 22dii;g 10 ^yg 187i;g 217di 
18 "•" 9 """ 9 """ 9 3 108 54 "•" 18 "•" 3 "•" 9 9 ^ 36 
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109yg gg 316yoag 7ygao 7 ygap 86;/pap 205diyg 17 <i/g 91;/g 22dii;g 10 ^yg 187i;g 217di 

18 "•" 9 """ 9 """ 9 3 108 54 "•" 18 "•" 3 "•" 9 9 ^ 36 

d[ 469diyo 7d[yo 314 yp 217 d^ d{ 88 19 295\ Utn- rvr.\ -i- ( ^ rl.ii^rv"^ 

T 36 ^ ~1T- + ~9~ + 36(yp-l) ~ 6(j/p-l) ~ 9 (yp-l) ~ 12(yo-l)^ ~ "36" j ^ 1"^' «0 j + (^gaiJ/o^O 

fdiyg Oq + f '^lyooo - M^i^o "o + f ^iyo«o - ^c^iyo ^o + tI^i2/o«o - ^^^lyg ag + ^diyoOo 

7r/ „3 ^, _l_7 J „,2^, 86diypap 55di yg 7di^;g , q^ „, ^ tj-^i . „, \ , f 1 ^ „,3„4 1 ^/„.3 „,4 , 5ygag 
9«l2/0 "O+gUlJ/o'^O 3 54 1 3 |-O"l2/0 ) -n(i,aoj+l -Y2"iyo'^0~T8^l2^0 "0"i 12~ 

i^i 7/2 o^ + -^r/' ?/2n''l - ^^""" + ^ '^i^n _l "^"^^i "n _ 5 j 4 _ 5 j/ 4 , 29ypa;; _ 31 af, 13 , 33 

gOit/Q Qq-I- -|^2"iyo"0 2 + 6 ^^ 36 4"l?/0 «o 3"li/0«oT^ 4 6 + 27'^lyo"0 

±f]' ,,3 ^3 _ 125yga3 8 J 2 3 _ 37^/ 2 3 , 40yg ag _ 221diag 313^ ag 61 j 3 , 77 j/ 3 

27"iyo "0 54 3"lt/0 "0 18'^iyo"OT^ 3 54 54 ^^ g aiyoCtQ ^ 9 "lyO "o 

379m.«g 745a| _ 23 j 3^2 _ 2 ,/ 3^2 , 203;/g ag 13 , 2 2 , U j/ 2 2 _ 373ygag 287diag 

9 ^^ 27 18*^1 yo"0 3'^iyo"0 T^ 36 ^ 2 "'^tlO^O ^ 4 '^IWO "O 12 ^^ 36 ^^ 

28 diai 95 , o 35 j/ 2 , 599vpag 161og , 25 7 3 , 8 1/ 3 169vgap 107 2 

— r^ - fdiyoaf^ - fd[yo ag + — f-a ^ + fdi y^ao + ^d[y§ao §-^ - 13di y^ao - 

31 J/ 2^ I 295<;g ap _ 343diap _ 47^00 , 85diyp ap , 59d[yoao _ 440yp ap , gp , 149ap _ 205di yg _ 
6 "li/O^O "Te 18 6"'"3"'"3 3""" yo-l ^ 2 108 

25d[y^ 305y^ 22 diyg 7<yg 919yg 217 di < 469diyp 0,7/ ,,, 1 602 yp , / 1,,3^4 , o„,2^4 
54 + ~Sr' "^ 3 ^ ^ 36~ + ~^ "6" 36 *"l^0 "^ 9 ^\ S^O^O + ^^O^O " 

60yo«o - Sfa _ M + ^ _ 23yo + 3^ + f ) i/(0; ao) + ( - idil/o^«^ + 2diy§«^ + ^^ " 
5diyoa^ + ^diygaj] - lOdi ygag - l^^J^ + ^diyoOo " 4^1 yoCio + 21(iiyoao + "^^T^ " 52(iiyo a^ + 
fd.yiao - 26d,yiao - ^^%^ + 60diyo«o - ^ + ^ + if^ - 23diyo + 3(i^) ^(1; «o) + 

217di d[ 88 19 295\ tt(^ (^ V „ ^ _i_ /" '^ J^o 1 26i;g -, . , , 13 _,_ 

36(yp-l) - 6 (j/p-l) - 9(^^FTT ~ 12 (j/p-1)^ " ^j^lCi(aoj, ^OJ + (^ - ^ + ^ " ii^/O + g^^^piy 

f )//(0,0;ao) + (-i^ + i^ + ^-90y2-^ + 241yo-^-13)F(0,0;yo) + ( 



+ 



iM^_HA+r-l^ + l|i + 6diy2_6y2_i2diyo + 12yo + ^-^ + ^ + f)^(0;ao)- 



8//(0,0;ao)-8dii^(0,l;ao)-6(S^-^)i^(0,l;yo) + (^-#-^^ + ^ + ^ 

49 gg _ SOdiap , 142ap , 2d; yg _ 49y3 _ 74yg 37 j/g . , _ ^ » H^OT _ 63yp , /o ^4 _ 320^ 
3 3 "^ 3 "^ 9 18 Q -h 3 + 40i ZO,^ -h 3 2 "T \^^ «0 3 "^ 

24a2_32ao + ^-6yg + 12yo + ^ + 4)i7(0;ao) + (2dia4_2?^ + 24(iia2-32diao + ^- 
6diy2 + 4rf^ + 12diyo + ^)i^(l;«o) + ^- ^ " rrih) " (^ " l) i^(0, ci(ao);yo) + (- 

4 j/2,,3 I 73d'i yg 49yg 7dfyg _ 4di yg _ Whdl^yl _ 41yg _ 22^^ yp I6diyp 3234i/p 221 yp , 4Mf _ 
g^li/O"!" 18~'"18"'"3 3 6 3 3~'"3~'"6~'"6~'"9 

37^_697_i^^4^_g^2 + i2,o + ^-f)//(0;ao) + 3(^-e^ 

lf)i7(l,0;,o)+(-i.oM^ + ^-iif^ + ^ + ^^-4,oVf + 13rf-^ + ^+( 
4^ + i^_M + 6d,y2_6rf,^2 + 3^2_i2d,,o + 12d;yo-6yo + ^-10dl-|^ + ^ + -^ 



gyo^-l ^12 6 ^ 36 ^ 9 ^i> 

h6diyg-6d;yg + 3yg-12diyo + 12d;yo-6yo + 
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f ) H{0; ao) - 4i7(0, 0; ao) - 4diif (0, 1; ao) - ^^ + 4)h{1, 1; yo) + ( - ld[yl a^ + d'^yla^ + 
^ - l^yo c^t + Id'.ylal - Sd^ygag - '-^^ + f d^yoag - 2d',vlal + f diyga^ + as^ii _ 

m,o - ^ + ^) //(I; ao) - ^(^ + 6(^ - rrfrry - (^ + f^) i^^^^ 
( - \ylat + 2ylat - 5yo a^ + ^^ + ^^ - lOyg al + '-^-'^- Aylal + 21 y^,- 52yoag + 
Z^ + i^_26ye«„ + 60yoao-^-^ + ^-23yo + 3(^ + f)i?(ci(ao),0; yo) + 
( - l<y3«^ + d',ylat + ^ - fd^yo^^ + Hylal - 5 d^ygag _ 68^ + |^/ ^^ „3 _ ^d'.ylal + 
f dlygag + 38^ _ 26d;y,«2 + 8^, ^3„^ _ 13^. y2 „, _ llif^ + 30d;yo«o - ^^ + MM + l|i _ 
^^+6S^)^(^iM'l;yo) + (-^yo«o + 3yo'«^^ + 5«^ + ^-l%o'«g + 38yo«^ 
^ - 6y|]ag + ^24^ - 782/oao + 37ag + SyjJQo - 39ygQo + MiUq - 2 d[ao + 90yoao - 43ao - ^ + 
M_4di + 2<-^ + (4ao-^-4) i7(0; ao)+ (4aorfi - ^-4di) /7(1; ao)- ^ + ^ + 

TTS^+fe;FTF + ^)^(^i(«o)'^i("o)!yo) + (-^+9^yo-^92yo)i:^(0,0,0;yo) + (-^ 
244y2_48d;yo + (8di-8)F(0;ao))ii'(0,0,l;yo)+(^-12y^ + 24yo-8ii-(0;ao)-8dii7(l;ao) + 
^ + 8 )f(0, 0, ci(ao); 2/0) + (^ - i^ - ^ - 6diyg + 24d;y2 + Qy2 + i2di yo - 48d'iyo - 
12yo-3fi-8i7(0;ao) + |;4^-^-f)^(0,l,0;yo) + (-|« + 6«-12df yo + (12di- 
8d;)i7(0; ao)) i^(0, 1, 1; yo) + {d[ a^ - ^^ + 12d[al - 16<ao - l%li + ^ + l|i + Gdiyg _ 
3d[y^o-(^yo + ^ + 2d[-12diyo + 6d[yo + l2yo-8H{O;ao)-8diHil;ao)-^ + 0^ + ^ + 

f)//(0,l,ci(ao);yo) + (2a4-^ + 24a2-32ao + ^-6y2 + i2yo + ^+4)i:?(0,ci(ao),0;yo) + 
(^d;a4-Mfi + 12d'ia2-164ao + ^-34y2 + 2d; + 6(i'iyo + ^)i^(0,ci(ao),l;yo) + (3a4- 

16a3+36a2-48ao+2y3-9y2+l8yo+4ii"(0;ao)+4dii:f(l;ao)-^-2)i7(0,ci(ao),ci(ao);yo) + 
(^ _ MM _ 4y3 + 24 d;y2 + 18^2 _ 4g^. y^ _ 35^^ + ^ _ _il_ + 33) i^(l, 0, 0; yo) + ( - | dfyl - 
^jM + 6df y2 + 3d;yg - 12 df yo - 6d'iyo + ^ + 1^ + (4di - 4) H{0; ao) - ^) i^(l, 0, 1; yo) + 
(^ + ¥ - 3«!'iyo' - 3yo' + Kyo + 6 yo - i^ - 4i/(0; ao) - 4dii:f (1; ao) - 1;^ + ^ + ^ + 
I) H{1, 0, ci (ao); yo) + ( - |df yo^ + 1%M _ iM + M + edf y^ _ 6 d.y^ + 6<y2 - Syg - 12df y^ + 
12diyo-12d;yo + 6yo + ^-^ + 10d'i-4i7(0;ao) + |^-^-^-f)i:f(l,l,0;yo) + 
( -l^/oX^^ + H^-Syodf + ^ + (8di- 44-2)^(0; ao))F(l,l,l;yo) + (-^ + ^ - 
¥ + 6diyo'-6d'iyg + 3y2-12diyo + 12d'iyo-6yo + ^-10d;-4F(0;ao)-4dii7(l;ao)-^ + 
^ + ^ + f) ^(l,l,ci(ao);yo) + (¥-%o + 12yo + ^-f) i?(l,ci(ao),0;yo)+ (^- 
3<y2 + 6< yo - ^ + ^) ^(1, ci(ao), 1; yo) + (2y|] - 9y^ + 18yo + 4F(0; ao) + 4di/7(l; ao) + 
^-^ + ^-27)i:f(l,ci(ao),ci(ao);yo) + (2aod'i-^-2d'i)i:f(ci(ao),l,ci(ao);yo) + 



133 




18 



;(.o-i) ' 6(.o-i) 6(.„-i) j^ + W)mao) + {^-6y', + 12yo + ^,-f)HiO,0;ao) + 
;^-6d,yo^ + 12d,yo-^ + ^)i^(0,l;ao) + 3f^-3|^-3^-6C3-i4^- 

18 J ^ ^^^' yO) \ 9 6 "•" 3 27 "•" 9 9 "•" 18 18 """ 9 "•" 

7^3 QQ Tyggp seyoao 4df ^3 205di;/3 SS^j/g 4 n^y'^ 625y'^ lldf yl 22d^yl llO^^g 2 „2 , 

9 """ 9 3 27 """ 108 "•" 18 "•" 9 54 "•" 18 3 9 ^^ i/o "•" 

520;/g 21Wl, < 49 d'^^i/o 469diyo , 1225^'^ yp ,2,, 204%!,/' M _l ?^ 11 7,.. I ^^ , 

9 36 "^ 6 9 "^ 36 "^ 18 "^ *^ ^0 9 V 3 "^ 3 ^^^0 "^ 3(yo-l) "^ 

13\ TT(r^. ^ \ _ 217di I d[ 4 TT^ I 88 , 19 1 « A _ 47if 1 295\ _ 2di7r^ , 

3 ^ ^ lU, aoj 36{j/o-l) "^ 6(w-l) 3{j/o-l) "^ 9(j,o-l) ^ 12(j,o-l)" ^ ° ''^ 3 + 36 J 3 (j/o-l) "^ 

3S;^ + MlS^ + 6(^-«3 + 18,oH3-36,oC3 + ^ + 6C3-fi-^ + ^ + ^^ 
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